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EARTHQUAKES AND DAM CONSTRUCTION AT PANAMA, 

An tnportant question affecting the choice of the 
type of canal to be built at Panama is that of the 
possibility of seismic disturbances and their probable 
effect upon the canal Unlike the Nicaragua district, 
Panama is practically free from earthquakes of any 
magnitude; and the indications are that this com 
parative immunity has existed for a long period. 
The fact was brought out during the recent exam- 
ination into conditions at Panama by the Senate Com 
mittee, that there exists in an ancient church in the 
canal zone, a masonry arch, which is so flat that by 
all the laws of equilibrium it should long ago have 
fallen in. It is an object of great curiosity among our 
engineers on the isthmus, one of whom admitted in 
the Senate inquiry that he was at a loss to understand 
how a structure, so evidently near the breaking point, 
should have maintained its stability for hundreds of 
years. Now this engineering phenomenon is taken, 
and very properly so, as giving unmistakable evidence 
that for several centuries Panama must have been free 
from those more serious seismic convulsions which 
have wrought such havoc with structures of every kind 
in other countries of Central America 

At the same time, it is known that Panama is not 
altogether free from earthquake tremors, and in mak 
ing our choice between a high-level and a sea-level 
canal, the possible destructive effects of earthquake 
disturbances upon the dams and locks of either type 
must be taken into consideration. Unquestionably the 
most vulnerable point in either type of canal will be 
the dams, for upon them will the very existence of 
the canal depend. A sea-level canal would involve the 
construction at Gamboa of a masonry dam 185 feet 
high, besides several sma'ler dams to control the flow 
of small streams tributary to the Chagres. A _ lock 
canal calls for the construction at Gatun of an earth 
dam 135 feet high. The masonry dam at Gamboa will 
consist of a solid wall carried down everywhere to 
rock foundation and varying in thickness from 100 feet 
at the base to 30 feet at the water level. The earth 
dam at Gatun will consist of a mass of closely-com- 
pacted sand and clay, 2,500 feet thick at the base, and 
375 feet thick at the water level. As far as we know, 
there are no actual data to go upon in considering the 
question of the relative effects of an earthquake upon 
masoury and earth dams; but it is surely reasonable 
to expect that under the tremor of an earthquake the 
lofty, comparatively thin, and unyielding masonry wall 
of the Gamboa dam would be more likely to rupture 
than would the broad and more or less elastic mass of 
the Gatun earth dam; particularly when we remember 
that the masonry wall will be practically dry through 
out its whole mass, while the earth dam will be more 
or less saturated and plastic. Furthermore, a crack 
in a dry 50-foot masonry wall would be more likely 
to extend entirely through the mass than it would if 
it occurred in a great earthen mound, whose average 
thickness was over a thousand feet. 

We are free to admit that when this question is con- 
sidered in its bearing on the masonry locks, the advan- 
tage lies with the sea-level canal, which has but one 
of these. At the same time, a crack through the 
walls of a lock chamber would not be comparable in 
the extent of the delay, or the possibility of disaster, 
to a fracture of the great dam at Gamboa. Failure of 
that dam would mean the wrecking of the whole canal; 
but the failure of a lock chamber would not necessarily 
mean even an interruption of navigation. For the locks 
will be built in duplicate, side by side; and, unless the 
damage extended entirely across the whole system, 
ships could pass through the uninjured tock while the 
damage was being repaired. Even if the damage ex 
tended entirely across both flights of locks, it ts not 
likely that the whole of the summit water supp!) 
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would be lost, as it would be. were the Gamboa dam 
destroyed; for the lock gates would serve to hold back 
the impounded waters until repairs had been made, 
and the repairs would not involve anything more ser1- 
ous than grouting out the crack with cement. 

However, in any discussion of the earthquake prob- 
lem at Panama, we must be guided by probabilities, 
and these indicate that the risk from earthquakes is 
extremely slight, if, indeed, it may be said to exist at 
all. Were the canal zone known to be liable to the 
severe visitations which work such havoc in Central 
American countries, the United States might just as 
well give up all idea of a canal at once; for earth- 
quakes of any intensity would undoubtedly wreck the 
whole enterprise, whether high level or sea level, with 
locks or without. 

Oe oe 
A QUART MEASURE IN A PINT POT. 

In the matter of the design of the new 16,000-ton 
battleships “Michigan” and “South Carolina,” our 
Navy Department is just now trying to solve the prob- 
lem of putting a quart measure into a pint pot. To be 
more particular, they are trying to prove that 18,500 
tons of displacement efficiency can be put into 16,000 
tons. But that it cannot be done is proved by the 
history of warship design, not only in our own but in 
every important navy of the world. 

We do not hesitate to make the statement that there 
is no art to compare with that of naval architecture, 
in respect to the amount of “brains and money” that 
has been devoted to its development. The reason is 
not far to seek. It has long been understood by all 
maritime countries in general, and by the greatest 
maritime country in particular, that the security of a 
modern nation, if not its very existence, may ulti- 
mately depend upon the efficiency of the navy. Conse 
quently the best talent has been sought for the design- 
ing and construction of warships; lavish funds have 
been provided for experimental investigation; and a 
most careful and jealous watch has been kept by each 
navy upon the general progress of the art the worid 
over, its results classified, and when they were ap- 
proved, adopted. It has followed that warship design 
is the most cosmopolitan and one of the most exact 
arts of the present day. Out of the maze of theoriz 
ing and costly experimentation of the past thirty 
years, naval architecture has emerged with certain 
fundamental and firmly established facts and princi- 
ples of universal acceptance. 

The most important fact that has been thus deter- 
mined is that displacement is the true test (provided 
there are no glaring errors of design) of a warship's 
efficiency; that is to say, the bigger ship will be the bet- 
ter ship. The displacement, or total weight of a ship, is 
the naval architect's working capital, and he will invest 
it according to his judgment as to where and in what 
relative quantities it will make the best returns. Thus 
in the design of the 16,000-ton battleship “Louisiana,” 
the naval constructor allotted 1,500 tons to the guns 
and ammunition, 4,000 tons to armor, 1,600 tons to 
motive power, 900 tons to coal, and 7,000 tons to the 
hull and accessories. Now, it is evident that these 
proportions might be varied indefinitely, by taking 
from one allotment and adding to another. Thus, 
1,000 tons might be transferred trom armor to motive 
power so as to raise the speed from 18 to 20 knots, or 
the 1,000 tons might be taken from the hull by using 
lighter secantling and shaving down slightly on the 
thickness of shell plating. The final result, however, 
if the changes were made within reasonable limits, 
would be the same as far as the total efficiency of the 
ship was concerned, and the total efficiency would be 
exactly measurable in terms of the total displace- 
ment. 

The first duty of a ship is to carry guns and fight 
them, and naturally the naval architect has exercised 
his ingenuity in devising means to increase total fire in 
any given direction without increasing the number of 
guns carried—in other words, to secure the largest 
possible arc of fire for each gun. The most serious 
limitation upon all-round fire is found in‘the necessity 
of avoiding “blast interference,” that is to say, the 
harming or hindering of the crew of one gun by the 
gases from another gun. Our own naval architects 
made a bold departure in the “Oregon” battleships, 
in seeking to increase all-round fire by placing the 
8-inch guns at a higher level than the 13-inch, and 
permitting the former to fire across the 13-inch gun 
turrets. The theory was ingenious and promised flat- 
tering results. Yet, when the guns were tried, it was 
found that the blast from the 8-inch guns, when fired 
ahead, rendered the sighting hoods of the 13-inch tur- 
rets untenable, and steps had to be placed to prevent 
the 8-inch guns from firing closer than within 13 de- 
grees of the longitudinal axis of the ship. Theo- 
retically, the “Oregon” was more powerfully armed 
than some foreign ships of 50 per cent more displace- 
ment. But when fully loaded her armor belt was nearly 
submerged; her freeboard was too low to render her 
fightable in heavy weather; her speed was low, and her 
coal supply limited. Were she strengthened by the re- 
inforcement of her mountings; were another deck add- 
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ed to her height; another two knots to her speed, and 
her coal supplies and stores increased by 70 per cent, 
her displacement would go up from 10,200, to itg 
proper legitimate figure for such an armament, of 
about 13,000 tons. In a properly designed ship in. 
creased displacement always means increased effi- 
ciency; conversely, increased efficiency means increag- 
ed displacement. 

Now, in the 16,600-ton, 18-knot battleships, it ig 
claimed that we shall possess ships which are fully the 
equal of the 18,500-ton, 21-knot “Dreadnought.” Our 
proposed ships are to carry eight 12-inch guns, the 
foreign ship ten; and the equality of armament js 
claimed on the ground that, by placing two of the 
pairs of 12-inch guns at a higher level so that they 
can fire across the roof of the turrets of the other 
two pairs, none of the guns will be masked by each 
other’s fire, and an all-round are of fire will be 
obtained. In other words, it is proposed to do with 
the 12-inch guns what was found impossible to do with 
the 8-inch guns, and fire them across an adjacent turret 
without hurt or inconventence to those inside. We 
think it is extremely improbable that the guns will 
in practice ever be so fired; in which case the compara- 
tive concentration of fire of the “Michigan” and the 
“Dreadnought” will be two 12-inch ahead against six; 
eight 12-inch on each beam against eight on each beam 
with two guns in reserve, sheltered by the turret on 
the broadside engaged for the time being; and two 
12-inch guns astern for each ship, thus giving the ten- 
gun ship a great superiority of fire. 

The method of mounting the guns to fire over the 
root of the adjoining turrets was discussed when the 
plans of the Dreadnought” were under preparation, 
and was dismissed as impracticable; and if, as we be- 
heve, it will prove to be impossible, because of the 
shock and the fumes of the gases, to fire the “*Michi- 
gan's” guns directly across the turret roofs, we shall 
find ourselves behind the ships that are building by 
foreign nations in gun power, and behind one of them 
at least by three knots in speed. 

The greatest credit is due to the Bureaw of Construc- 
tion and Repair for the ingenuity of its proposed turret 
arrangement, and the skill with which constructive 
problems have been overcome; but with the experience 
of the “Oregon” and the later double-deck turret craze 
as object lessons, we believe that the better plan is to 
increase displacement so as to admit of at least 19 
knots speed, with a battery of ten guns so disposed that 
there can be no interference. 

If our experience has taught us one thing above all 
others in the past, it is that there is no short cut to 
battleship fighting power; which can be reached only 
by the broad road of liberal displacement. 

a mm 


WHAT ARE ATOMS, ELECTRONS, AND IONS! 

The phenomena of the Crookes tube, of Roentgen 
rays, and latterly of radium, inexplicable by the chemi- 
cal theories of a decade ago, have rendered necessary 
the coining of several new words, which have taken 
their place in the vocabulary of the modern physicist. 
We hear so much these days of electrons and ions and 
their relation to the old-time supposedly indivisible 
atom that the time seems ripe for a few simple definl- 
tions condensed from a recent paper by Prof. Soddy. 

The first and oldest conception of the ultimate unit 
of mattér is the atom, the smallest particle of an ele 
ment capable of separate existence. The essential feat- 
ure of Dalton’s conception was that the atoms of the 
same element are all exactly alike in mass and every 
other property, but are recognizably different from the 
atoms of any other kind of element. The statement 
will be found in text-books of chemistry written long 
before the recent discoveries were foreshadowed, that 
if it is ever found possible to transmute any one kind 
of atom, that is, any one kind of elementary matter, 
into any other kind, there is little doubt that the 
same means would be sufficient to transmute or de 
compose the other elements. 

The modern conception of the ultimate unit is the 
electron, and this, although by origin an electrical 
conception, is in reality a material conception no less 
than the atom of matter. The electron could be de 
fined as the smallest existence known capable of isola- 
tion and of free movement through space. It isa defi- 
nite amount of “charge” of negative electricity, in 9 
word, the smailest possible amount known to exist; 
for electricity, no less than matter, has been shown to 
consist of discrete particles or units, dnd not to 0¢ 
cupy space continuously. Unlike the atoms of matter, 
only one kind of electron is known, consisting of th? 
same amount or charge of negative electricity with 
identical properties in all its various manifestations. 

It is certain that each atom of matter contains im 
the normal condition at loast one electron, which it 1 
capable of losing, and conversely that 1t may unite 
with at least one electron more than it normally 
possesses without deep-seated material change. An 
atom with one or more electrons less than it possesses 
in the normal state is positively charged and is often 
called a positive ion. Similarly an atom with one or | 
more electrons in excess is a negative ion. 3 
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THE HEAVENS IN APRIL, 1906. 


BY HENRY NORRIS RUSSELL, PH.D. 


The star-map which accompanies this article was 
first published in this magazine just twenty years 
ago. But it is quite as useful now as it was then, for 
the aspect of the heavens has not changed enough in 
the interval to alter the place of any star on the map 
by as much as 1-200 of an inch. It represents the sky 
as it would be seen by an observer lying flat on his 
back with his feet toward the south and looking 
directly upward. This is hardly a convenient position, 
and for practical purposes it is best to hold the map 
vertical, and turn it so that the part of the margin 
which corresponds to the direction in which one is 
looking is at the bottom. It will then be a very easy 


matter to identify all the more conspicuous stars. 

For example, if we face due west we will see Orion 
almost in front of us, low down near the horizon. To 
the right will be Taurus (the Bull) with the bright 
Aldebaran and the Pleiades and the still brighter 
planet Jupiter between them. On the opposite side 
of Orion is the Great Dog, Canis Major, with Sirius 
(denoted on the map by the Greek letter a, which is 
given it because it is the brightest star in the constel- 
jation). Above all these the Milky Way forms a great 
arch along the western sky. Following it from south 
to north we find first a few stars of the southern con- 
stellation Argo; then, after a blank space, the Little 
Dog, with Procyon; then Gemini, the Twins; then 
Auriga, the Charioteer; 
then Perseus, and finally 
the zig-zag line of Casse 
opeia. 

Turning our map now so 
that the south is at the bot- 
tom, we may identify Leo, 
high overhead; then Can- 
cer, the Crab, to the right, 
with the fuzzy star cluster 
known as the Beehive 
(Presepe in Latin). Below 
this is the head of the sea- 
serpent Hydra, whose un- 
gainly length stretches far 
to the southeast, including 
many faint stars not shown 
on the map. On the back 
of Hydra stand the incon- 
spicuous group of Crater, 
the Cup, and- the more 
prominent one of Corvus, 
the crow. 

The constellation of the 
Virgin is well visible in the 
southeast and to the left 
of it is the Herdsman 
(Bootes). The star a in 
this constellation is Arctu- 
rus, one of the brightest in 
the sky. Below this is the 
semi-circle of the Northern 
Crown and parts of Her- 
cules and of Serpens, which 
are still rising. 

North of the zenith is the 
Great Bear, now admirably 
displayed. The Dipper can 
be easily identified on the 
Map. Its two _ brightest 
Stars, a and 8, point toward 
the Pole, as is shown by the 
arrow. The Little Bear lies 
to the right of the Pole, 
and Draco, the Dragon, en- 
folds it in his coils. Ceph- 
eus, one of the less promin- 
ent of the circumpolar con- 
stellations, lies below the 
Pole, but he is brilliant 
compared with Camelopard, a modern constellation in- 
Vented to fill the great blank between Casseopeia and 
the Great Bear. 
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At 11 O'Clock: Mar.8 
At 10% O'Clock: Mar.16 
At 10 O'Clock: Mar.23 


THE PLANETS. 
Merciry is nominally evening star until the 4th and 

morning star after that date, but he is too near the 

Sun to be seen until the latter part of the month, when 

ps Tises at about 4:30 A. M. and is visible before sun- 
se. 

Venus is evening star and is once more becoming 
Prominent in our evening skies. At the beginning of 
the month she is in Pisces and sets only about an 
hour later than the sun, but asthe weeks go on she 
Moves through Aries into Taurus and becomes steadily 
more conspicuous till at the end of the month she 
TefMains in sight until after 8 P. M. 

Mars is also an evening star in Aries and Taurus, 
Setting a little before 9 o'clock in the middle of the 
Month. He is a long way from the Earth—about 220 
million miles—but he still sends us as much light as 
4 pretty bright star. 

Jupiter is evening star, in Taurus, not far from Mars 
@nd Venus, which are rapidly overtaking him. On the 
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Ist he remains in sight until 10:30 P. M., but on the 
30th he sets a little after 9 o'clock. 

Saturn is morning star in Aquarius, rising at 4 A. M. 
in the middle of the month. Uranus is in Sagittarius, 
and comes to the meridian about 5 A. M. on the 15th. 
Neptune is in Gemini and sets at about 8 P. M. 

THE MOON. 

First quarter occurs at 11 P. M. on the ist, full 
moon at 1 A. M. on the 9th, last quarter at 3 P. M. 
on the 15th, and new moon at 11 A. M. on the 23d. 
The moon is nearest us on the 10th and farthest away 
on the 25th. She is in conjunction with Neptune on 
the Ist, Uranus on the 14th, Saturn on the 19th (when 
an occultation is visible in South America), Mercury 
on the 2ist, Venus on the 24th, Mars on the 25th, 
Jupiter on the 26th, and Neptune again on the 28th. 

A faint comet was discovered photographically by 
Kopff, of Heidelberg, on March 3. Calculation of its 
orbit shows that it is already moving away from the 
sun and from the earth, and that it will rapidly grow 
fainter and soon disappear. 

Giacobini’s comet and Brook's comet are also still in 
sight, but they are both growing fainter and are only 
of interest to telescopic observers. There is no other 
astronomical news of much interest. 

Princeton, March 12, 1906. 
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PROPOSED BILL FOR THE EXTENSION OF PATENTS. 
A bill which provides for the extension of patents 








NIGHT SKY: MARCH & APRIL. 
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At 9% O'Clock: March 380 


In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown in the solid outline, without the inter- 
Mediate lines signifying star rays. 


has been introduced in both the House and the Senate 
through the efforts of the American Bar Association. 

AS most patent attorneys know, the Act of 1836 con 
tained in one of its sections a provision for the exten- 
sion of patents. During the twenty-five years of its 
life this provision afforded protection to many merito 
rious inventors who had failed to obtain a suitable 
reward from their invention during the terms of their 
patents. For some unknown reason this particular 
section providing for the extension of patents was 
repealed in 1861. 

In the opinion of the American Bar Association's 
committee on patent, trade mark, and copyright law, 
a le- permitting extension is an important requisite 
of our patent system. It is claimed that inventors are, 
as a class, in advance of their age. They enter a field 
already occupied by old devices, which in most cases 
must be displaced before the new invention can be 
introduced. This is a work of time, during which the 
patent is running. When the public has finally come 
to realize the value of the invention, the patent is 
often ready to expire. Or, if the invention goes sooner 
into use, the patent is infringed, and litigation must 
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be begun and prosecuted to the end before the inventor 
can control the use of his invention and realize a profit 
from it. Sometimes infringement suits consume the 
éntire term of seventeen years. 

If the bill in question ever becomes a law it is 
obviously important that it should provide for exten- 
sions only in proper cases, and that the rights of the 
public should be carefully guarded so as to prevent 
the undue creation of oppressive monopolies. In the 
opinion of the American Bar Association, an applica- 
tion for an extension should require: 

1, Evidence that the patent was valid when granted. 

2. That the inventor has, through no fault of his 
own, reaped but a small reward from the invention, 
either because he was ahead of his age, or because the 
patent was infringed and that the litigation in which 
the validity of the patent was tested consumed many 
years of its life. 

3. That no rights in others have arisen which would 
make it inequitable to extend the patent. 

4. That the public will be benefited by the granting 
of the extension. 

5. Application for extension should be published 
and everyone having an interest given an opportunity 
to oppose the extension if there is just cause for doing 
so. If an opposition is filed and on evidence the com- 
missioner decides that the extension should be allowed 
or refused, the opponent or the patentee should be per- 
mitted to appeal to the Court of Appeals of the Dis- 
trict of Columbia in usual 
course to review the deci- 
sion of the commissioner. 

6. The commissioner of 
patents should always exer- 
cise discretion as to the 
granting of extension, and 
should do so only in cases 
where the proofs conform 
to the foregoing require- 
ments. 

———--oo-e—_— 
PEOPLE WHO HAVE EATEN 
BOOKS. 

Among the causes that 
contribute to the destruc- 
tion of books, says an Ital- 
ian writer, Americo Scar- 
latti, there is one very 
curious one that may be 
called bibliophagia. No ref- 
erence is intended to the 
mice that once destroyed in 
England an entire edition 
of Castell’s “Lexicon Hep- 
taglotton,” but to human 
beings, who have literally 
devoured books. 

In 1370 Barnabo Visconti 
compelled two papal dele- 
gates to eat the bull of ex- 
communication which they 
had brought him, together 
with its silken cords and 
leaden seal. As the bull 
was written on parchment, 
not paper, it was al) the 
more difficult to digest. A 
similar anecdote was relat- 
ed by Oelrich, in his “Dis- 
sertatio de Bibliothecarum 
et Librorum Fatis” (1756), 
of an Austrian general, who 
had signed a note for two 
thousand florins, and when 
it fell due, compelled his 
creditors to eat it. The 
Tartars, when books fall 
into their possession, eat 
them, that they may ac- 
quire the knowledge contained in them. A Scandi- 
navian writer, the author of a political book, was com- 
pelled to choose between being beheaded or eating his 
manuscript boiled in broth. Isaac Volmar, who wrote. 
some spicy satires against Bernard, Duke of Saxony, 
was not allowed the courtesy of the kitchen, but was 
forced to swallow them uncooked. Still worse was 
the fate of Philip Oldenburger, a jurist of great re- 
nown, who was condemned not only to eat a pamphiet 
of his writing, but also to be flogged duing his repast, 
with orders that the flogging should not cease until 
he had swallowed the last crumb. 


The defects in the Italian railway service, instead 
of decreasing since the railways have been taken over 
by the State, are becoming more and more intolerable, 
says the Milan Times. Passenger trains are hours be- 
hind their schedule time, and the goods service sim- 
ply baffles criticism. As an instance, one may state 
that it is now not an unusual occurrence for truck- 
loads to take a month or more to get from Genoa to 
their Milan destination, At times the grain service 
to Switzerland has been practically suspended. 





At 9 O'Clock: Apr.7 
At 8g O'Clock. Apr.14 
At 8 O'Clock: Apr,22 
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ELECTRICAL MUSIC. 

By means of a system proposed by Dr. Thaddeus 
Cahill, music is generated at a ceniral station in the 
shape of electrical vibrations and thence distributed 
by means of wires to a thousand, or several thousand, 
hotels, clubs, and parlors, in each of which music is 


heard as if the performers were present in the room 
The mu is produced at a central station entirely by 
mean f electrical apparatus, and without the inter- 
vention of pipe, reed, or string. And it may be heard 
wherever a wire can be run. The music rendered in 
hotel or parior is not the whisper of the telephone nor 
the characteristic sound of the graphophone or phono 


graph, but pure, clear notes and chords, as loud as if 
an orchestra were on the spot 

Objectively, sound is merely a vibration of the air, 
and it has long been known to scientists that there is 
a definite relation between the frequency of vibration 
and the pitch of the resulting sound or note. It is 
possible also to produce electrical vibrations that shall 
correspond in frequency with a given note. 

Dr. Cahill, the inventor of electrical music, appears to 
have combined the principles of acoustics and electric 
ity and so used them as to produce what may be called 
electrical music His music-generating system differs 


from previous means of producing music in that it is 
purely electrical. Heretofore music has been produced 





The Electrical Keyboard Upon Which the Musician Plays. 


by strings, reeds, pipes, or other tuned sounding bodies, 
which set the air in vibration. By the Cahill system, 
however, the music is initiated as electrical vibra- 
tions; the expression is controlled by electrical means; 
it ts distributed in the form of electricity, and, finally, 
is turned into aerial vibrations or audible music on 
the premises of a thousand different subscribers, and 
at widely different points—many miles apart, it may be. 

A visit to the laboratory and factory of Dr. Cahill in 
Holyoke, Mass., reveals an elaborate electrical appa- 
ratus. He has been engaged in perfecting this appa- 
ratus for years, with the assistance of his brothers, 
Messrs. George Frederick and Arthur T. Cahill, and 
it seems now to have reached the commercial stand- 
point. That the installation has long since passed 
the experimental stage will be appreciated when it 
is known that there is now in use in the inventor's 
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laboratory at Holyoke a central station plant contain 
ing one hundred and forty-five directly-coupled in- 
ductor alternators. 

These alternators are arranged in eight sections or 
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The Electrical Receiver Which Produces the 
Sound Waves. 





panels, each inductor being mounted on an eleven-inch 
steel shaft. The bed plate of the machine is built up 
of eighteen-inch steel girders, mounted on brick piers, 
and is more than sixty feet long. The switchboards 
are in ten sections and contain nearly 2,000 switches. 
These are controlled from a distant keyboard through 
electro-magnetic action There are numerous trans- 
formers, one of which is seen in one of the accompany 
ing illustrations, and many rheostats and other regu 
lating devices, including in the aggregate thousands of 








ELECTRICAL MUSIC. 


coils and sections. The whole plant weighs more than 
200 tons and has cost approximately $200,000. A sec- 
ond large apparatus is also well under way. 

The inventor's first complete apparatus, parts of 
which are shown in the illustrations, was built in 
Washington some years ago. The larger work has 
been done at Holyoke, where the Cahill laboratory has 
been located for the last four years. 

It is not possible in the present article to describe 
the mechanical details embodied in the construction 
of so large and complicated a mechanism. A mere 
outline of the genera] features can be given in one 
article. The generating set consists of a number of 
alternating-current generators—one for each note of 
the musical scale. Each of these generators produces 
as many electrical vibrations per second as there are 
aerial vibrations per second in that note of the musical 
scale for which it stands. 

The generators are inductor-alternators and of very 
simple construction. The fixed or stator part of each 
carries both the field and the armature windings. The 
rotors are mounted upon shafts; the shafts are geared 
together; and the number of teeth or poles in the sev- 
eral rotors and the angular velocities of the shafts are 
suitably arranged so as to produce the notes of the 
compass through five octaves. The tuning is remark- 
ably good, and from the nature of things, absolutely 
unchangeable. It is interesting to note that while in 
the past it has been very difficult to measure, with 
scientific accuracy, the energy of any note or sound, 
the power of these generators can be easily deter- 
mined with the ordinary electric measuring instru- 
ments. Several of the generators for single notes are 
said to have an output of from 15 to 19 horse-power. 
When it is remembered that one man can supply energy 
for a great pipe organ, with its many pipes speaking 
at once, some idea may be obtained of the number of 
receiving stations that can be supplied from an appa- 
ratus in which a single note has many horse-power 
behind it. 

From the battery of generators one naturally goes 
next to the keyboards on which the musician plays. 
These are in a different room from the running parts 
of the machine so that the player may not be dis- 
turbed by the hum of so many generators. From the 
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latter a maze of wires lead through the walis to the 
keyboards, at which the performer sits. 

The keys operate electric switghes so as to bring the 
several alternators into action on the lines or mains, 
as required. Across these lines or mains receiving 
telephones are connected in parallel, similarly to the 
way incandescent lamps are wired. With each re- 
ceiving telephone a large paper horn is used. Thus, 
the depressing of a key throws upon the line the set 
of electrical vibrations corresponding with that note 
of the musical scale for which the key stands, and a 
loud, clear tone sounds forth from the receiver. The 
alternators are especially constructed to produce 
sounds whose purity and musical beauty strike the 
ear instantly. 

In the Cahill music room there are no musica] jp. 
struments in the sense in which that word has beep 
understood heretofore. There is not a string or reed 
or sounding pipe in the whole apparatus. The vibra. 
tions produced by the performer's playing are wholly 
electrical, and it is not until such electrical vibra. 
tions reach the telephone receiver that any sound jg 
produced. Yet if one had an electrical ear adapted 
to perceive electrical vibrations as one has an ear of 
living tissues to catch aerial vibrations, he would hear 
the music anywhere on the lines or mains without the 
necessity of a telephone receiver and horn to trang 





The Rotor of One of the High-Frequency Inductor Alternators. 


form the electrical musical vibrations into audible 
music. 

The electrical music has been sent several times 
from the laboratory in one part of Holyoke, to the 
ball-room of the Hotel Hamilton in another part of the 
city, over ordinary telephone wires. Two receiving 
telephones in one of the dressing rooms transform 
the electrical vibrations into aerial vibrations and the 
whole ball-room is filled as with the strains of au 
orchestra. In violin and ‘cello pieces the listener 
hears the bow gliding across the strings—or thinks he 
hears it, for there is in fact neither bow nor string. 
The whole is purely electrical, yet the ear is almost 
right in its guess, for though the horsehair bow be 
absent, the living hand of the performer is controlling 
what answers to an electrical bow. The performer 
himself hears only the electrical music. He listens te 
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a receiving instrument just as his hearers do in the 
next block or miles av ay. 

One of the striking features of the electrical music, 
as heard in the Cahill laboratory in Holyoke, is the 
performer's perfect control of the expression. The 
yolume of sound seems to respond absolutely to his 
touch—in fact, the hearer soon becomes conscious that 
the soul of the musician is in his music. By the touch 
of the hand the performer controls the attack and 
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mixing the required harmonics in the required propor- 
tions. A musician in Dr. Cahill’s laboratory showed 
a staff correspondent that a mere ground tone pro- 
duces a clear, pure flute note, a ground tone with the 
third and fourth harmonics of suitable strength pro- 
duces the sound of a clarinet, while to imitate the 
violin all the harmonics up to the eighth were useful. 
Another combination of harmonics, in which the sev- 
enth and eighth are strong, gives the characteristic 
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CHASSIS OF SLEIGH, SHOWING 12-HORSE-POWER, 4-CYLINDER, AIR-COOLED MOTOR CONNECTED THROUGH 
A CHAIN AND TWO SPEED GEAR TO THE SPIKED DRIVE WHEEL AT THE REAR. 


sostenuto and varies the note at every instant. The 
musicians at the Cahill laboratory produced very good 
vibrato effects, and crescendos and diminuendos not 
inferior to those produced by a good violin. 

The singularly pure quality of the tones and the 
remarkable control over them which the performer 
possesses take the listener by surprise. It is a 
curious‘system in which a battery of powerful alter- 
nators at a central station may be used to vibrate 
diaphragms all over a great city, producing music in 
thousands of homes, while the electrical forces are so 
perfectly under the control of the performer's fingers 
that they respond to their musical feelings more per- 
fectly than any existing instrument, saving the violin, 
viola, and ‘cello. It isgsaid to be as easy for a musi- 
cian to recognize a friend's touch a mile or fifty miles 
away, as if he were playing a violin in the next room. 

Perhaps oné of the mest temafftable features of this 
new art is the “tone mixing” or “tone building.” 
Physicists have known for some time that most musi- 
cal sounds were composed of several parts or ele 
ments and that the different tone qualities or tone 
colors resulted from the presence of different over- 
tones or harmonics in combination with the funda- 
mental or ground tone. Thus, when a single key is 
struck on the piano, the tone is composed of several 
different sets of vibrations, from the lowest of which 
it receives its pitch-designation. This is called the 
ground tone, fundamental, or first partial, while the 
other elements are calied overtones or harmonics, and 
it is well known that if the ground tone is represented 
by n, the overtones for the lower notes of a piano will 
be 2n, 3n, 4n, 5n, etc. The timbre or quality of the 
note, then, depends upon the harmonics which enter 
into it and their respective strengths. Now, in the 
musica! instruments of the past the tone-color or 
quality is dependent upon many things. In the piano, 
for instance, the kind of wire used, the manner in 
which it was drawn and tempered, the tightness with 
which it is strung, the manner of attaching to the 
soundboard, the shape, material, and nature of the 
soundboard, the weight and hardness of the hammer 
with which it is struck, the place where it is struck, 
ete., each plays its paft in, and has an effect upon, 
the sound produced. The same general principle 
applies to other musical instruments. In Dr. Cahill’s 
electrical music system, however, the different ele- 
ments of a tone are generated separately and blended 
at the will of the performer in such combinations as 
he may desire. A number of inductoriums or tone 
mixers serve to build up from the simple or sinusoidal 
waves of the alternators complex resultant vibrations. 
Thus, several alternators contribute their waves to 
Produce a single note, when that is of a rich or string 
quality. Several such notes on a single keyboard are 
combined electrically into more highly composite 
Vibrations, which, when they reach the ear, appeal to 
it as musical chords of great beauty. In some cases 
the complex vibrations from different keyboards are 
further combined into still more highly composite 
Vibrations, so as to produce several voices or parts, as 
4 violin and a ‘cello, or a clarinet and flute, in the 
Same receiver at the same instant. Some of these 
Superpositions of vibrations are produced conductively 
and some magnetically. 

System of building up the quality of tone de- 

sited by mixing with the ground tone one or many 
, With any strength desired, opens up a new 

field of timbre control The wood-wind, brass, and 
stringed tones of the orchestra are easily produced by 


blare of brass. In addition to reproducing the lead- 
ing orchestral tones, a skillful performer can mix the 
harmonics so as to produce musical timbres unknown 
before. These new qualities are a striking feature of 
the electrical music. 

It is impossible within the limits of this article to 
enter upon any elaborate description of these tone-mix- 
ing or tone-building devices. Suffice it to say that 
there are special forms of inductoriums, having usual- 
ly a plurality of primary circuits into which vibra- 
tions from different alternators are fed, and a combin- 
ing secondary circuit in which resultant vibrations are 
produced, equivalent musically and electrically to the 
several series of vibrations in the several primary cir- 
cuits. Some of these inductoriums have iron circuits 
almost closed; others have open iron circuits; while 
still others are air-core transformers—entirely with- 
out iron. One of the illustrations shows a “tone- 
mixer” in which the electrical vibrations are com- 
bined magnetically. 











would respond to a current of six ten-millionths of a 
millionth (6/10,000,000,000,000) of an ampere, and 
Continental electricians have found even a weaker cur- 
rent sufficient. In the Cahill system, for loud tones, 
a current of an ampere is sometimes used for an in- 
stant in the receiver. 

In consequence, instead of a feeble sound in a tele. 
phone held to the ear, feebler often than the slight 
inductive noises of the line, a musical tone, as loud 
and clear as it is sweet and pure, fills the whole room, 
and the inductive noises of the line, which can be 
heard when a common telephone is pressed to the ear, 
cannot be discovered even by the closest listening. 
The sound, on the contrary, is absolutely sweet and 
pure. 

The electrical music is characterized by the follow- 
ing points: Perfect tuning; pure, clear tones that fil) 
the room; qualities so closely resembling the principal 
orchestral instruments that they would be mistaken for 
them; new qualities, also, which it is impossible to 
describe, and which must be heard to be appreciated— 
a singular attack, which is controlled by the per- 
former’s touch, and which seems at one instant to be 
that of a bow, at another that of a hammer on a 
string, at another that of a wood-wind, according to 
the effect which the performer desires to produce on 
the instrument that he wishes to imitate; and last, 
and most important, the fact that the music, produced 
in the form of electrical vibrations, is divisible and 
distributable and can be produced at a thousand places 
simultaneously, with as much power in each as if an 
orchestra were on the spot. 

it ee 
A SIMPLE AND SPEEDY MOTOR SLEIGH. 

What appears to be a very promising solution of the 
motor sleigh problem is a machine of this sort con- 
structed recently by two residents of Springfield, 
Ohio—Messrs. Temple and Redmond. The inventor of 
the sleigh appears in the photograph seated in the 
front’ on the left. As can be seen from the chassis 
view, power for driving the sleigh is obtained from a 
four-cylinder air-cooled motor of about 12 horse-power. 
The cylinders of this engine are previded with air 
jackets through which a blower mounted on the crank- 
shaft sends a forced draft for the purpose of keeping 
them cool. The engine drives a countershaft placed 
behind it, by means of bevel gears; and pinions on this 
countershaft mesh with spur gears on a second parallel 
countershaft. The spur gears oa, Tem locked to their 
shaft by frictiun Clutéhes, and thus two different speeds 
are obtained, since the driving sprocket is keyed on 
this shaft and connected by chain with the snow 


MOTOR SLEIGH SAID TO BE CAPABLE OF MAKING 35 MILES AN HOUR ON SNOW AND 90 MILES AN 
HOUR ON ICE. 


One thing that is to be emphasized in connection 
with this new music is that while the telephone is 
employed as a receiver it is not held to the ear. It 
would be bad for the ear if it were, when a loud note 
is sounded. The current in the receiver is literally 
thousands and at times millions of times stronger, 
measured in watts, than those to which an ordinary 
telephone receiver responds. Thus, Sir William 


Preece, superintendent of the British telegraph and 
telephone system, found that a telephone receiver 


paddle. This wheel has double rows of strong, sharp, 
steel blades which successfully grip the snow or cut 
into the ice beneath. The wheel is spring-pressed 
against the ground, It can rise 12 inches above its 
normal level and can drop still further, so that it has 
a vertical play. of something like 2% feet. The curved 
bar with teeth on the end, which is seen beside the 
drive wheel, acts as a brake when pressed against the 
ground. The long horizontal red connecting this bar 
with the brake pedal in front is seen beneath the 
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sleigh, as is also a string of bells for the purpose of 
simulating the music of a similar horse-drawn vehicle 
the side operates the clutches fc. 
The sleigh is 14 feet 
Its weight 


The long lever at 
obtaining the different speeds. 
in length and has runners 22 inches high. 
is 1,400 pounds. Its inventors claim for it that it has 
carried twenty people eight miles an hour through the 
snow Its normal speed is from 20 to 35 miles an hour 
over good, well-packed roads, and carrying a load of 
from four to eight people. On ice, when fitted with a 
special wheel for speed, it will travel around 90 miles 
an hour, and the inventors claim that it has pulled 
two tons at a rate of speed of 36 miles an hour on ice 
carrying 


On account of the light weight and great 


power, it should be of use at some places in the Arctic 
regions and in all countries where it is possible to 
travel many months of the year on snow or ice 
—- & >a 
THE NEW CUNARDERS 
The Cunard Steamship Company are building their 
new twenty-five-knot transatlantic liners with the ex 


pressed intention, other things, of bringing 


back to that line the Atlantic’; and 
will succeed in doing this is generally con 


mong 

blue ribbon of the 
that they 
sidered to be a foregone conclusion. The fastest aver 
age time for the eastward passage is 23.58 knots per 
hour “Kaiser 
Wilhelm 11." of the North German Lloyd line, which 
ship also holds the distinction of being the longest, 
broadest, and deepest of the fast transatlantic liners, 


This record is at present held by the 


her length being 706 feet, her beam 72 feet, and her 
molded depth 52% feet. Her engines are of something 
over 40,000 horse-power when working up to their full 
power, as they did on the occasion when they drove 
this fine vessel day and night, for the whole eastward 
passage, at an average speed of 23.58 knots per hour. 
The builders of the new Cunarders have guaranteed 
that they shall average speed of 24% 
knots an hour for the 
and in view of the great size of the ships, their exceed 
ingly fine underwater form, their momentum 
when under way, and the enormous horse-power which 
their quadruple turbines will 24% knots 
rhould not only be easy of accomplishment, but should 
Judging 


maintain an 
whole transatlantic passage, 
great 


develop, 


be greatly exceeded, at least on the trial trip 
from the fact that recent turbine steamers have invari 
speeds, the new liners 


It would not be sur 


ably exceeded their contract 
should make 25% knots on trial 
prising to see them touch the 26-knot mark 

It is difficult to gather from a 
dimensions an adequate idea of such great structures 
as these new ships will be, and to assist in appreciat 
ing their size, we give a comparative table of eight of 
the largest Atlantic liners of the present day; while 
on the front page will be found a graphic comparison 
in which one of these ships is shown standing on end 
amid a group of five of the most notable tall buildings 
in existence 

Referring to the tabular comparison we note that 
the new ships will be larger on every point of com 
parison even than the famous old “Great Eastern,” 
whose great depth and beam, even at the present day, 
exceed that of any ship afloat. Comparing the Cunard 
ars with the largest ships that have yet been built, we 
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find that they are 61 feet longer than the “Baltic,” 
13 feet broader, and will have 11 feet more of molded 
depth; that is to say, their plating wil) be carried up 
one deck higher. Yet, in point of dead weight or dis- 
placement they will be only 3,000 tons larger than the 
“Baltic,” a fact which shows at once how greatly the 
under water body of these ships must have been cut 
away and fined down in order to obtain the easy lines 
necessary to their great speed, The “Baltic” has main- 
tained 16.25 knots an hour across the Atlantic, when 
her engines were indicating 18,000 paorse-power; but to 
drive the Cunarders 9 knots faster will require over 
four times as much power. 

Our artist has brought together on the front page of 
this issue a group of some of the most famous among 
the loftiest buildings of the world. Of these, the Park 
Row office building, on lower Broadway, this city, is the 
smallest; and yet it only lacks 10 feet of being 400 feet 
in height, the measurement being taken to the top of 
the cupola above the dome. Fifty-eight feet above this 
towers the gilded cross which surmounts the cupola 
above the gigantic dome of St. Peter's cathedral at 
Rome; and we cannot refrain from slightly digressing 
here from our subject to draw particular attention to 
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the vast size of this splendid architectural work of 
mediewval times. Its great dome has a diameter of 
139 feet, and is so vast that it has a clear height from 
the floor of the church to the highest point of the 
interior of the dome of 333 feet. This means that if 
the American Surety Building, which is 82 feet square. 
and a trifle over 300 feet in height, were stood on the 
floor of the cathedral and immediately below the cen- 
ter of the dome its cornice, although it would reach 
308 feet into the dome, would nowhere touch the ceil- 
ing. It is 448 feet from the ground to the top of the 
cross of St. Peter’s. Sixty-four feet higher than that 
are the finials which surmount the two great western 
spires of the famous Cologne cathedral. Both of these 
spires extend 512 feet into the air, and they form one 
of the most impressive features of this world-renowned 
Gothic cathedral, which in point of lofty dimensions 
holds the same pre-eminent position among Gothic 
cathedrals as St. Peter’s does among the great 
Renaissance cathedrals. The two tallest masonry 
buildings in the world are to be found in this country, 
one of these being the tower of the city hall at Phila- 
delphia, and the other the Washington Monument, at 
Washington, D. C. The top of the hat of the statue of 
William Penn which crowns the tower of the Philadel- 
phia building is 548 feet above the street level, and 7 
feet higher than this is the apex of the pyramidal top 
of the Washington Monument, whose height above the 
ground is 555 feet. If one of the new Cunarders were 
to be stood on end, its bow pointing heavenward and 
the buildings we have mentioned grouped around it, 
it would tower 231 feet above the highest of them. 
Incidentally, our drawing serves to show how big the 
mass of the ship would bulk even among the colossal 
structures that are illustrated. 

Of these two vessels, the one which is being built 
at the John Brown Company's works, Clydesdale, is 
expected to be launched about July next; but it is not 
likely that she will be ready for her trial trips until 
the following spring. The other vessel, which is build- 
ing at Swan & Hunter's yard, on the Tyne, will prob- 
ably be launched about September next and will be 
given her trial trip in about a year from that time. 
As we mentioned in our last issue, it has been proposed 
by the company to call the first of these ships the 
“Lusitania” and the other the “Mauritania.” The an- 
nouncement of these names has been received very 
unfavorably in this country, on the ground that they 
are cumbersome and have no appropriate importance 
or significance. The Screntiric AMERICAN has sug- 
gested that the company revive those two grand old 
names “Britannia” and “Hibernia,” which were held 
by the first ships that carried the Cunard flag across 
the Atlantic. 


ee 
The Death of Prof. BR. Ogden Doremus. 


Prof. R. Ogden Doremus died on March 22, at the 
age of eighty-two. He was one of the best-known 
American physicists ed chemists. After preliminary 
training at New York and Columbia universities, he be- 
came assistant to Dr. John W. Draper in the laboratory 
of the Medical School. In 1848 he equipped, with 
Charles Townsend Harris, a laboratory where he lec- 
tured to students o7 the College cf Pharmacy, of which 
he had been electec vrofessor of chemistry. This was 
probably the first laboratory of its kind founded in 
America. From 1853 to 1903 he was professor of chem- 
istry and physics of the College of the City of New 
York. The laboratory which he designed for that 
institution has been a model for many a college labora- 
tory since established. 

In his teaching he was greatly aided by his power 
of speech. “Se was popular as a lecturer, illustrating 
his addresses wiih experiments. On one occasion at 
the Academy of Music, in 1855, he took daguerreotypes 
of all the persons in the boxes by an arc light and 
exhibited an induction coil with a 6-inch spark, a mar- 
velous achievement in those days. 

Dr. Doremus was the first toxicological expert called 
in New York in a murder trial. For many years he 
was a well-known expert in litigation involving expert 
testimony. He was a member of the Medical Advisory 
Commission of the city, helped to found the munici- 
pal Department of Health and Bureau of Chemistry. 
He introduced the disinfection of ships by the use of 
chlorine, and thus did away with the necessity for pro- 
longed detentions at quarantine. 














Sclentifice Cireus Attractions, 

At the annual opening of the Barnum & Bailey cir- 
cus for this season on March 22, in this city, in addi- 
tion to the feat of Mile. de Thiers traveling through 
the air gap in her inverted automobile (a novel ‘feature 
last year), was the introduction of a new attraction 
styled “The Limit” or in Paris called “The Whirl- 
wind of Death,” both of which were illustrated and 
described in the Screntiric AMFTICAN of October 14, 
1905. For carrying out this new feat an inclined 
plane about 40 feet long and 4 feet wide is used. 
This has a starting platform at the top, and at the 
bottom a reverse incline for guiding the vehicle up- 
ward. Under this is a combination of springs and 
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levers so arranged that when the miniature automobile 
travels down the incline at high speed a rear shaft 
on it impinges against two projecting release levers 
above the short upward incline, thereby releasing a 
large spring-operated lever lying nearly level with thig 
incline. The lever gives a sufficient impulse upward to 
the rear of the vehicle to cause the latter to rotate one 
revolution in the direction of its length while pags. 
ing through an air space of approximately 25 feet. 
The machine is timed to land in its nermal position 
upon a thickly-padded, guarded platform, where it 
gradually stops. Of eourse the young woman who 
risked her life was strapped firmly to the vehicle. The 
act was very successfylly earried out and showed skilj 
in securing the right degree of momentum and the 
correct operation of the mechanism. Were it not for 
the special apparatus at the bottom, the vehicle would 
fly off into air space in its normal position and land 
on the platform beyond. The act occupied about four 
seconds. 

Another new feature was the operation of a gasoline 
automobile runabout by acrobatic experts much 
the plan of bicycle triek riders. 

. ~—i>-~-o-> 
A Dash for the Pole in an Airship. 

Mr. Walter Wellman, that notable explorer and 
journalist who has twiee gene to the Arctic regions in 
attempts to reach the Nerth Pole, expects to start 
from Spitzbergen the first of August on a third ex- 
pedition, which will pravel through the air in the 
largest dirigible balloon ever built. The envelope of 
the balloon is being construeted by Louis Goddard, of 
Paris. It is to consist of two layers of rubber-covered 
cotton and one layer—the inside one—of rubber-coy- 
ered silk. In its central gone, which is the strongest, 
the envelope is to have a tensile strength of 2,800 
kilogrammes per square meter (about 575 pounds per 
square foot) thus giving a factor of safety of 6 to 1 
The average factor of safety is 5 to 1, as against 3% 
to 1 of the Lebaudy airship. The form of the balloon 
is to be maintained by an interior ballonette filled 
with compressed air by means of a _ 5-horse-power 
motor and compressor. On account of the triple rub 
ber layers (which are lapped one inch at the seams 
and sewed together, and the stitching then covered 
with cemented strips) the leakage of gas is guaranteed 
not to exceed 1% per cent per day. The amount of 
fuel and supplies consumed daily will more than 
counterbalance this. The length of the gas bag will 
be 50 meters (164.04¢°feet); its greatest diameter, 16 
meters (52.49 feet); its surface, 1,960 square meters 
(21,098 square feet); its eapacity, 6,350 cubic meters 
(224,244 cubic feet); and its lifting power (with gas 
having a lifting power of 1,130 grammes per cubic 
meter) 7,240 kilogrammes, or 16,000 pounds. The 
weight of the balloon is 2,860 pounds, while the frame 
work, steel car, motors, and all other paraphernalia 
bring this up to a total of 7,500 pounds. This leaves 
an available lifting power of 8,500 pounds for the 
crew of 5 men, three er four motor sledges, a metallic 
boat, and all supplies. 

The airship is to have two 4-cylinder water-cooled 
gasoline motors of 55 and 25 horse-power. The larger 
motor drives a forward propeller through reduction 
gearing, and the smaller one a propeller at the rear in 
the same manner. A speed of 15 miles an hour will 
be obtainable with the 50-horse-power motor, and 19 
miles an hour with both. The total distance to be 
covered is about 1,200 miles, while the 5,500 pounds 
of gasoline to be carried should drive the airship 
nearly twice this distance. This fuel is sufficient for 
a 140-hour run of the main motor. 

Should one motor break down beyond repair, the 
travelers can use the other one; and if the airship 
gives out from any cause, the travelers can take to the 
sledges. A wireless telegraph outfit is to be taken 
along, so that communication can be. maintained with 
the base as long as possible, 

At a meeting of the New York Motor Club on March 
23, Mr. Wellman explained fully his plans for the 
trip, and showed how he has tried to provide for every 
contingency. The airship is to be transported to 
Spitzbergen, inflated there, and experimented with 
during the month ef July. If everything works sathe 
factorily the dash will be made in August and pre 
visions will be carried suffigient for 75 days. Every 
thing has been so earefully planned by Mr. Wellman, 
who has an intimate knewledge of what is required. 
that the expedition through the air, if not altogether 
successful, bids fair to be by no means a dismal faik 
ure, 
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A New Comet. 

A cable message dated March 19 has been received 
at Harvard Observatory from Prof. Kreutz at Kiel 
stating that a comet was discovered by Ross at Mer 
bourne, 1906, March 17 d., 914, G. M. T., in R. A. a 
3m. 52s., and dec. —7 deg. 41 min. Daily motion 
R. A., +3m. 368.; daily motion in dec, +1 deg. 10 mit 
The physical appearance of the comet is as fol 
viz.: Circular, 3 min. in diameter, magn. 8, 
central condensation. 
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A Standard of Light, 
To the Editor of the ScteENTIFIC AMERICAN: 

May I offer an amendment to my previous article on 
a standard of light which you were so kind as to 
publish? 

The information given by you that selenium is 
mostly affected by greenish-yellow rays suggested my 
looking up the elements found in that part of the spec- 
trum. Finding barium, calcium, sodium, strontium, 
and the other less common elements of that part of 
the spectrum, impracticable to use in an alloy, it 
occurred to me that from their nature the oxides of 
these elements might be suitable in connection with 
an oxygen-hydrogen flame. IrnvING G. CHATFIELD. 

Forestville, Conn., March 16, 1906. 
a 








Preserve Niagara Falls. 
To the Editor of the ScIENTIFIC AMERICAN: 

] was interested in the Western letter of some weeks 
ago advocating the extension of the franchise for the 
use of Niagara for power. It argued that, as there is 
a waste of millions of horse-power, it should be used 
for financial gain to some one. The primary object of 
making money is to gain happiness—the goal for 
which the millionaire capitalist is striving as well as 
the common laborer who hoards his earnings for years 
that he may able to visit Niagara—the paragon of 
Nature’s wonders. The only question, then, to decide 
is whether the money obtained from the utilization 
of Niagara’s power will bring more happiness to the 
human race than Niagara preserved as it is as a won- 
der of the world. 

Let me suggest: If Niagara is to be used up, bit 
by bit, for power, why not require all companies using 
the water to so construct the works that the water 
may be turned back into the river at will. If this 
were done in each case Niagara could be made to do 
duty as a wonder once a week at least, even if all 
the water was used for power. For power to run the 
machinery of the capitalists during the time Niagara 
did duty as a curiosity, storage electricity might be 
used—batteries being charged during the week by sur- 
plus power. These suggestions may be visionary, but 
uniess something is done Niagara is doomed. By all 
means, let us save Niagara. 

J. GREENE MACKENZIE. 

Ethel, Mo., March 12, 1906. 

—_—_—_— > +2 - a —— 
The Niagara Problem, 
To the Editor of the ScrenTiric AMERICAN: 

In your issue of February 24, I was pleased to read 
a thoroughly sensible and practical article by Irvin 
A. Fort, North Platte, February 8, 1906, on the Niag- 
ara question. I have always been interested in the 
development of power in any form and particularly in 
large units. Several months ago I had the opportunity 
of listening to a lantern lecture by a geologist at Ot- 
tawa. The subject was to save the Falls (?). The 
gentleman speaking was much better versed on rock 
formation than engineering principles, and, although 
he allowed the engineers some credit for the wonder- 
ful plants, he deplored the waste of power -both from 
overflow and not placing the turbines as low as pos- 
sible, thus losing several feet of “head.” The over- 
flow was the old yarn, that because a few buckets of 
reserve water are seen coming out at the upper level, 
therefore, immense power is being wasted, these peo- 
ple rarely watching long enough to observe times when 
this flow entirely ceases owing to the full capacity be- 
ing called upon. The other story about the turbines 
not being set as low as possible was a direct insinua- 
tion upon engineering ability and was backed by sev- 
eral diagrams showing a drop of nearly twenty feet ,in 
the race-way over a mile in length which emptied 
directly into Lake Ontario. The idea probably was 
that one or two feet would have done just as well, as 
water will generally seek its level, but in this case its 
level is required to be found in a hurry as there is lots 
more coming every second. The only wonder to me is, 
that the gentleman did not advocate placing the tur- 
bines on a level with the bottom of the lake, thus add- 
ing several hundred feet to the drop. I entertain an 
idea—perhaps mistaken—that if ever coal and other 
heating agencies were to become unavailable, these 
Same agitators for the beautiful would change their 
tune to a more practical strain when cold weather set 
in. Any figures given above are merely illustrative, 
as I failed to take notes on the occasion mentioned. 

W. L. McLaren, 

Guelph, Ontario, Canada, February 27, 1906. 

a i? silicates citkaretniataiihigite 
The Date of Easter. 
To the Editor of the SclENTIFIC AMERICAN: 

Recent queries on the subject of Easter have aroused 
my curiosity, and as the Church’s rule for the adjust- 
Ment of the embolismic lunations is the simplest pos- 
sible, | thought it might be interesting to reduce it to 
@ general formula. Easter Sunday being the first Sun- 
day after the 14th day of the “first month,” or Nisan, 
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the work depends on locating the latter day. The 
following is the result: 
Y=m.19+R248+r N=in+t 
N-—Ub=2p+q q=3dr 
N+I19R + 29n+- 2p + Wr +lW =m. W+v 
6N + 2t+6U+60+4=m.7+0 


¥+S=m.7+U0 


Lys 


Y is the numeric of the given year; WN, the 
number formed by cutting off its last two digits; m.19, 
48, etc., the greatest multiples of 19, 4, etc., in the im- 
mediately preceding numbers. (When merely the mul- 
tiple is considered, it is m.19, m.7, etc.; but if the sec- 
ond factor is required, the multiple is written 48, 3z, 
etc.) The quantities (R, r, t, U, etc.) following the 
multiples, are the respective remainders obtained by 
removing the given multiples. Thus: 1906 = m.19 + 
R=48 +r: dividing by 19 to remove m.19, we find 
R=6; on dividing by 4, we get S476. For OS. 
the cycle being fixed, and every fourth year a leap 
year without exception, the formula reduces to this: 

19R + 15=—-m.30+0 6U + 6v + 6=—6m.7 + w 

Easter follows March 22 by (v+w) days, where v 
depends on the date of the Paschal full moon, and w 
on the day of the week upon which the latter falls. 
There are two exceptions, due to the shifting of the 
cycle to adapt it to the solar year. 

1. When v=28 and w=6 with R>10, we must 
subtract 7, making Easter the 18th instead of the 25th 
of April. The first instances of this are: 1954, 2049, 
2106. 

2. When v = 29 and w = 6, we must again subtract 7 
from the final result; putting Easter on April 19. The 
first instances are: 1609, 1981, 2076, ete. The reason 
for the difference in the formulas for O.S. and N.S. is 
the change made in the adjustment of the lunar cycle 
to the solar year when the calendar was corrected. 

As examples, find Easter for 340 and for 1884. 


(0.8S.) 340—m.19 + R=-48 +r, whence R=17, S= 
85, Y + S—425— m.7 + U, and U=5. 
19R + 15 = 338 = m.30 +0; dividing by 30 
the remainder v = 8. 
6U + 6v + 6= 84 = m.7 + w; whence we find 
w— 0. 

March 22 +t+w=March 30, the date of 
Easter in 340 A. D. 

(N.S.) (As p is evidently zero till the year 4000, we 
may disregard it, taking N—15—>4q.) 
T884=—m.19+R—-48+r; whence R=3, 
S471; Y + 8 = 2355 = m.7 + U,andU = 3 
N=18>4n+t; whence n=4, t=2; N— 
16=— 82 +r, or s=1, 

N + 19R + 29n + 292 + 10 = 230 = m.30 + v; 
and v= 20. 

6N + 2t¢ + 6U + 6v + 4 = 254 = m.7 + w; 
whence w = 2. 

March 22 + 20+ 2—44= April 13, for Euas- 
ter Sunday, 1884. 


It may be noted that, since the Nisan new moon is 
never earlier than March 8 nor later than April 5 
(ecclesiastical reckoning), the Paschal full moon, or 
that first following March 20, and which marks the 
14th of Nisan, cannot fall earlier than March 21, nor 
later than April 18. This makes March 22 and April 
25 the Easter Sunday limits. 

Gauss has worked out a set of Easter formulas, to 
be used with a table of constants given by him, and I 
find on comparing the two exceptional cases, that my 
v and w are the same as his u and v; for the rest, 
however, the formulas are different, and as these re- 
quire no table I think them preferable. The week-day 
formula incorporated in these Easter formulas I have 
for all dates from the institution of the Julian calen- 
dar, 45 B. C., until another change shall be made in 
the Gregorian calendar. This I will gladly furnish if 
any are interested. 

I have been a diligent reader of the Screnriric 
AMERICAN for years; and one thing I have always ap- 
preciated has been the sound judgment (and I may 
also say the patience on many occasions) displayed by 
the query editor. G. P. Bryan, 8. J. 

College of the Sacred Heart, Denver, Colo., March 1, 
1906. 





The Current Supplement. 

The current SuprLemMeNT, No, 1578, opens with a 
conclusion of Mr. W. J. Harding's thordugh review 
of the development of the torpedo-boat destroyer. The 
last installment of Mr. J. E. Petavel’s instructive 
paper on the pressure of explosives is likewise con- 
cluded. The concrete user will find much that is of 
value in O. U. Miracle’s excellent little paper on the 
causes of failure in the concrete block business. An 
entertaining article containing much curious informa- 
tion is that on the forerunners of the automobile. It 
seems that even as early as 1460 automobiles were net 
unknown. Of further interest to the automobilist is 
an account of the metals used in automobile construc- 
tion. The metallurgist will find in an article on man- 
ganese bronze and its manufacture much that is new. 
Researches en metals of the platinum group are dis- 
cussed by Prof. Henri Moissan. 
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Science Notes, 

A little more than a year ago there died in Jena, 
that world-famous town, Prof. Ernst Abbe, who has 
had no small share in making Jena so well known 
to the entire civilized world, At the time of his death, 
papers and magazines contained full accounts of the 
life and work of this truly remarkable man, reciting 
in detail his numerous contributions to science and his 
successful experiment in organizing an industrial en- 
terprise upon distinctively new lines. Since that time 
the feeling that here was a man whose work has been 
for the good of mankind and whose memory should be 
fittingly honored, gathered strength until there was 
appointed a committee to take charge of soliciting 
funds for the purpose of erecting in his native town, 
between the Volkshaus erected by him and the Zeias 
works, a statue as a memorial. The names of a num- 
ber of American scientists and business men who had 
had dealings with the Zeiss works were included in 
the committee named. We in America seem very: far 
off from the little German town where the statue to 
Abbe is to be placed; and one might think it of little 
account whether we help to erect the statue or not. 
But this is a unique occasion, as Abbe was a unique 
man, and most of us who know anything at all about 
him will consider it a privilege to be able to contribute, 
be it ever sv small a sum, to the statue that is to per- 
petuate his form to posterity. Contributions may be 
sent to this office or to the Bausch & Lomb Optical 
Company, Rochester, N. Y., the American agents of the 
Zeiss works. 


In the course of their researches upon spring water, 
Messrs. Dienert and Bouquet had occasion to make a 
number of measurements as to the radio-activity of 
several springs which go to form the Avre, one of the 
streams serving for the water supply of Paris. To 
carry out the measurements they used an electroscope 
apparatus of the Elster and Geitei type. First, they 
determined the fall of potential which is obtained by a 
certain quantity of distilled water after one hour, thus 
giving the normal activity. In the second case they 
replaced the distilled water by an equal amount of 
spring water and made the same reading. Subtracting 
from the latter the normal activity we have the fig- 
ure which is due to the spring water in question. The 
results which they obtained show that the water of the 
Avre is slightly radio-active, and the Breuil spring is 
stronger than the others. On coming out of the 
ground, it seems that the water of the spring contains 
the emanation which it dissolved out of the soil in 
the most concentrated state. Around the springs’ has 
been built a masonry vault, and it is to be supposed 
that the air within such chambers is strongly radio- 
active. They found this to be true, and in the case of 
the Breuil spring the air was over seven times as 
radio-active as the air of the laboratory, comparing 
by the electroscope method. Seeing that at certain 
points, as for instance when coming out of the soil, 
the springs seem to concentrate the emanation which 
they have collected from the soil, we may be able to 
use this method for revealing the presence of under- 
ground springs, and the authors are now engaged in 
making researches to this end. 

A curious effect was noticed in connection with a 
kinetograph view which was taken in Germany not 
long ago, It was obtained at the time of the visit of 
the King of Spain to Berlin and represented the en- 
trance of the procession into the city. The horse 
guards led off, then a line of carriages and lastly a line 
of mounted cavaliers. What was surprising about this 
view was that while the carriages moved in the line of 
march as they should do, the wheels appeared to re- 
volve slowly in the contrary direction, and thus, the 
spectators had the impression that the vehicles were 
about to be dislocated and torn apart. In another 
view of the same scene the wheels did not turn at all, 
or else swayed slightly to and fro about the center. 
This phenomenon is easily explained, although at first 
it puzzled nearly everyone. To take the views we 
photograph the objects successively within at least 
one-tenth of a second and then project them in the 
same order on the screen. In the case of a moving 
carnage wheel the rotation is suggested to the eye 
entirely by the displacement of the spokes. But here 
the kinetograph may be completely at fault. For in- 
stance, in One of the views a spoke of the wheel occu- 
pies a well-defined position. In the following views if 
the second, third, and fourth spokes are made to 
occupy exactly the place of the first in their turn, the 
successive images of the wheel will not differ from 
each other. The spectator will therefore not have the 
sensation of the wheel's movement. According to the 
relative speed of the wheel and the projection appa- 
ratus we may find that the successive spokes have a 
slight advance or lag relative to the position of the 
first one and give the illusion that the wheel is turn- 
ing forward or back, as the case May be. 

The question of laying down a second track of rails 
along the Siberian Railway has been postponed unti} 
perfect order has been restored on the line. 
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BORING OUT COLUMNS IN SOLID ROCK. 
BY lL. RAMAKERS. 

The method of extracting stones by means of wedges 
driven intervals, or by 
beginning to be discarded in quarries in favor of new 
processes 


into them at explosives, is 
helicoidal cable 
Utilized 


The system of sawing by 
is becoming more and more widely employed 
at first for 
Strata in 


forming an entrance to the lower part of 
working shafts where there existed no en 


irance with natural slope, it is employed at present 


for cutting eut stone at the adit end of quarries and 
forming it into blocks For guiding and carrying the 
cabie, use is made of a tubular support provided with 
two channeled pulleys, one of them mounted upon a 


fixed support at the upper part, and the other upon a 


movable one sliding along the entire length of the 
tube. The displacement of the 
effected by a 


which 


movable 
with the 
gives the wire the pressure necessary 


support is 
tube and 
for the 
detached 


long screw parallel 
sawing of the stone For the sawing of a 
block, the mount 
ing of these tubes 
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of the knife. The sleeve is held in the axis by a mov- 
able guide sliding in three uprights of U-iron, forming 
the frame of the apparatus. In order to facilitate the 
boring of the stone, some fine granules of tempered 
steel and some water are thrown from time to time 
into the groove of the drill. 

As the entire apparatus has to be often shifted, the 
motor is in no wise sheltered, and so it is of the her 
metic type. It is from 20 to 25 horse-power. 

When the operation of boring is finished and it is 
a question of removing the cylinder and the internal 
core, a hand windlass fixed to one of the uprights of 
the frame is employed. This windlass takes the cylin 
der by the upper part, while as for the core, a hook is 
first therein, after which it is broken by 
driving wedges into the groove formed in the drill. 

When it is desired to bore deep holes, a second cylin- 
der of 140 inches diameter may be superposed; and 
sometimes even a third and fourth are added. In this 
way shafts of 50 feet in depth have been sunk. As a 
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ARTISTIC FRENCH TAXIDERMY. 
BY JACQUES BOYER, 

Time was when museums of natural history were 
filled with stuffed animals, mounted in stiff, unnatura} 
attitudes, veritable caricatures of the creatures which 
they professed to represent. It was deemed sufficient 
to rub skins with arsenical soap and stuff them with 
hay or tow, and Agassiz was justified in writing: 
“Stuffing a skin is equivalent to destroying it.” 

The taxidermist of to-day, on the contrary, takes 
great care to preserve the appearance of life and to 
mount single animals and groups with all possible 
realism. 

Artistic taxidermy had its beginning some twenty 
years ago when Jules Vernaux mounted a group of 
lions attacking an Arab courier, which created a great 
sensation. Soon afterward, Mr. William T. Hornaday, 
who had been sent by a great London firm to the East 
Indies to study the orang-outang in its native forests 
and to collect skins and skeletons, determined to re. 
produce some of 
the curious scenes 





on both sides of 


the block is done 


very easily But 
the case is en 
tirely different 


when it is desired 
to saw in a 
stratum in which 
no break occurs 
In such an event 
shafts about thir 
ty-six inches in 
diameter de 
signed for the re 
of the 
formed 


eption 


tubes are 


at the extremity 
of the length that 
it is desired to 
saw In hard 
stone (such as 
bluestone) the 


shafts are driven 
at distances vary 
ing from 35 to 50 
feet, while if it is 
a question of soft 














that his pencil 
had caught. On 
his return he 
composed a mas- 
terpiece which 
was purchased by 
the American Mu- 
seum of Natural 
History in New 
York. It repre 
sents two male 
orangs fighting 
for the possession 
of a young fe 
male that is 
shown fleeing 
from her nest in 
a treetop, wit» 
her baby clasped 
to her breast. 
One of the rivals 
has overpowered 
the other and is 
biting his hand. 
The face of the 





stone. they may 
be driven at a 
distance of 120 
feet from each 
other 

The Société de 
Constructions 
Electriques de 
Charleroi (Bel- 
gium) tis 
structing for the 
sinking of shafts 
a special drill 
actuated by an 
lectric motor 
Che essential part 
of this machine 
consists of an 
iron plate cylin 
der 140 inches in 
height and 26% 
in diameter, at 
the base of which 
is mounted a 
knife 12 inches 
in height. The 
knife also is cyl 


con- 





The Circular Cutter at Work. 
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APe vanquished com- 

ue batant is distort- 

ed with rage and 

Pits Dug by the Circular Cutter. pain. Several 


simian specta- 
tors awakened by 
the fray, are 
viewing the scene 
from their arbo- 
real homes. The 
group is a sculp- 
tural monument 
worthy of Barge 
or Frémiet. 

French taxider- 
mists soon fol- 
lowed the exam- 
ple of Vernaux 
and his success- 
ors, notably 
Hornaday, Ward, 
and Dyche. 

The old absurd- 
ities were aban- 
doned and the art 
has now reached 
a high degree of 
perfection in 
France. 








indrical and upon 
its lower part are 
formed alternate 
teeth upon con 
centric cireumfer 
ences. This arrangement of teeth in two rows permits 
the knife to attack the stone better, and to widen the 
space in which the cylinder moves. After the shaft 
is driven, the cylinder and the internal core of stone 
may be removed. 

The cylinder and knife system receives a circular 
motion of 50 or 60 revolutions through the interme- 
dium of a square rod to the upper end of which is 
keyed a helicoidal wheel, which engages with an end- 
less screw upon the shaft of the electric motor 

The knife-carrying cylinder was formerly actuated 
by the helicoidal cable that saws the stone, or by any 
sort of electrodynamic drive; but all such transmis- 
sions had certain faults, and their efficiency, moreover, 
was unsatisfactory. The endless screw is much more 
certain in its action, its operation noiseless, and its 
efficiency very high. Its axial reaction is produced 
upon accurately calibered steel balls. The square rod, 
through a sleeve, carries along the cylinder, and per 
mits it to descend in measure as the work advances 
The weight of the iron plate alone causes the descent 


Portions of a Granite Core Extracted by Circular Cutting. 
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general thing, however, the boring is not done to a 
depth of more than 25 or 35 feet. 

The advance of the work varies greatly with the 
hardness of the stone. At the Hainaut quarries (Bel- 
gium) where blue-stone is extracted, the above-named 
establishment has installed a type of drill capable of 
driving a 13-foot shaft in ten hours. 


-—- . 
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A Seven-Ton Pump as Evidence of Patentability. 

Sometimes the rigors of Patent Office procedure are 
not without their humorous side. A New York attor- 
ney filed an application for improvements in a cen- 
trifugal pump. The Patent Office declared the inven- 
tion inoperative and demanded a working model. The 
Patent Office was requested to send an examiner to 
Trenton to inspect the machine in actual operation. 
But this the Patent Officeerefused to do. The attorney, 
therefore, politely sent a seven-ton pump to the Patent 
Office—sent it, moreover, from Trenton to satisfy a 
skeptical examiner. Twenty-one men were required to 
get it into the examiner’s office. 





The tools of the 
taxidermist are 
simple. They 
comprise sharp 
scalpels, dissect- 
ing pincers, mallets, saws, files, scissors, awls or 
large needles for sewing, steel punches for perforating 
bones and claws, bristle brushes for applying antisep- 
tics, badger brushes for arranging fur and feathers, 
and iron wires of various sizes for supporting the 
specimens and attaching them to their pedestals. 

In preparing a large animal, like a tiger, for mount- 
ing, the flesh is carefully dissected away and the bones 
are cleaned. Next, the skin is freed from adhering fat 
by scraping with a thin-bladed knife and rubbing with 
plaster. It is then soaked in an antiseptic bath 
(usually a solution of alum and common salt) which 
prevents the falling of the hair and the development 
of injurious insects. 

Skins of small animals, such as rats and squirrels, 
are coated inside with arsenical soap—a mixture of 
white soap with arsenic, camphor, and potassium bitar- 
trate, which was invented by the pharmacist Beceur. 

These manipulations, which vary somewhat accord- 
ing to the nature of the subject (mammal, bird fish, 
or reptile} constitute, so to speak, the manual and me 
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chanical part of taxidermy. The artistic part is the 
mounting 

The taxidermist first selects the wires which are to 
form the framework and support of the specimen. 
These are passed along the bones, and the legs, thighs, 
trunk, and neck are then stuffed successively, Cotton 
is used for small birds; tow, hay, or straw, for wolves, 
deer, horses, and other large quadrupeds. 


Dissection of a Flat-Fish. 
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skull and jaws with forms made of paper, which make 
it possible to imitate nature to perfection and more 
expeditiously than could be done with tow, especially 
for heads of skins which are to be displayed flat, or 
used as rugs. ] 

Such artificial heads for common animals, including 
dogs, cats, wolves, foxes, deer, bears, tigers, and lions, 
are made in great numbers in a factory at St. Maur, 


Making Teeth and Jaws. 


Painting the Paper Heads. 


The openings in the skin are now sewn up with 
strong waxed thread and the hair is combed over the 
Sutures. Parts which are too prominent are flattened 
with the mallet and sunken parts raised by inserting 
an awl and using it as a lever. After all this the ani- 
Mal must be arranged in a natural attitude. 

Modern French taxidermists prefer to repiace the 
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species. Tongues are made in a similar way and are 
colored by young apprentices. The parts having been 
finished with the file, polished and assembled, a deco- 
rator gives the finishing touch by applying the proper 
colors to the nostrils and the tip of the muzzle. 

The taxidermist buys these factory-made heads and 
puts on each the proper sterilized and wetted skin 
which he secures by a row of small tacks extending 





Coloring Artificial Tongues. 


A Naturahst “Pairing” Artificial Eyes. 


ARTISTIC FRENCH TAXIDERMY. 


near Paris, in the following manner: A plaster mold 
of the natural skull is lined with several sheets of 
paper, applied one by one and fastened together with 
glue. This paper cast, after drying, is very hard and 
tough. This work is done by women, and other women 
cast, in leaden molds, composition jaws with teeth, 
which exactly imitate the dentition of the various 


from the nose to the top of the head. Then he seizes 
the skin with pincers and stretches it over the cheeks, 
fastening it with more tacks. All these tacks are 
removed after the skin has become dry, but a row of 
nails inserted around the throat is allowed to remain 
After drying, too, the head is combed and brushed and 
the painted parts are retouched, if necessary. Next, 
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the eye sockets are filled with wet tow in order to soft- 
en the lids. On the following day the tow is removed and 
the eyelids rounded. Glue is then applied to the in- 
terior of the eye sockets and glass eyes are inserted 
yellow, blue, red, brown, or black, with round or oval 
pupils, according to the species. As commercial glass 
eyes made for the same species often vary in size, they 
must be carefully measured and assorted into pairs of 
eyes as nearly alike as possible. 

The preparation of birds is less difficult than that 
of mammals, but the preservation of their brilliant 
colors necessitates certain precautions If stained 
with blood they are first washed with soap and water, 
dried with a fine towel, and dusted with plaster. When 
this has hardened it is removed, and the operation is 
repeated until the feathers have regained their original 
luster. Bird lime is removed by rubbing with olive 
oil or fresh butter, scraping with the scalpel, washing 
suecessively with strong potash lye and pure water 
and drying with fine plaster. The removal of grease 
exuding from wounds demands still greater care. Sev 
eral methods are given in technical works. The best 
according to Boitard, consists in brushing the spot 
lightly with turpentine and washing it successivel) 
with potash, alcohol, and water. If all this fails, the 
damaged feathers must be replaced by feathers taken 
from another bird of the same species 

The cleaning finished, the bird must next be care 
fully measured before skinning, in order to preserve 
the correct proportions in the mounted specimens 

In France, the incision needed for skinning is made 
along the median line, from the gullet to the abdomen 
The skin is detached with the scalpel, scraped to re- 
wove grease and bits of flesh, and brushed inside with 
arsenical preservative 

After it has received a skeleton, consisting of a 
vire running from the head to the tail, with branches 
for the wings and legs, the skin is stuffed, beginning 
with the neck. The bird is now said to be “en peau,” 
or “in its skin.” If not mounted at once it is wrap 
ped in paper to protect it from insects, dampness, and, 
as far as possible, desiccation. If it is kept for several 
months it must be softened 
before mounting, in order - 
that it may be posed effect- 
ively, with wings raised, tail 
spread, etc Whatever the 
attitude chosen it is main- 
tained by linen bandages un- 
til the specimen has become 
quite dry. 

The bills of some birds 
notably the immense bill of 
the great toucan, fade slight- 
ly after death and must be re- 
touched The same applies 
to the brightly colored feet of 
certain species. 

Snakes are usually extract- 
ed from their entire skins 
through the throat, but first, 
if the species is venomous, 
the fangs are drawn and the 
poison. glands are seized with 
pincers and cut off with 
scissors as close to the jaw as 
possible. Sometimes it is 
necessary to make an incis- 
ion a few inches long in the 
belly in order to remove all 
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mill, ice plant, lighting plant, and saw mill have been 
completed. A telephone line has been installed to the 
head works of the power cankl, 18 miles above Roose- 
velt, and extended in the other direction to the site 
of the great dam, which is 30 miles from Phenix. 
_—- —> + 6 +e $$$ 
NEW TYPE OF ARMOR-PIERCING SHELL. 

We show illustrations of a new type of armor-pierc- 
ing shell which was tried recently at the proving 
grounds of the Bethlehem Steel Company, makers of 
the shell, and gave remarkably good results. The 
problem confronting the manufacturer is to make a 
shell and fuse which will penetrate modern face-hard- 
ened armor, and burst after it has passed through the 
armor and is within the ship or fortification, as the 
case may be. Three elements enter into this problem. 
First, to protect the head of the shell while it is forc- 
ing its way through the intensely hard, carbonized 
surface of the plate, ind prevent it being shivered 
into fragments; secondly, to provide sufficient strength 
in the walls of the body of the shell to prevent their 
collapsing or crumpling up under the momentum of 
the after body of the shell; thirdly, to provide a fuse 
which will automatically delay its action until the 
shell is just clear of the plate and explode the charge 
at the critical moment. scattering the fragments 

































The Capped 6-Inch Shell Penetrated a 6-Inch 
Hard-Faced Krupp Plate and Burst About Six Feet 
Behind It. About 650 Fragments, Including Shell, 
Cap, Copper Band, and Fuse, Were Recovered. 
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A PUZZLING BIT OF FOUNDRY WORK, 
BY C, METCALF 

The job foundryman, whose work is usually of the 
most varied sort, occasionally meets with a particular. 
ly knotty problem. A case in point is illustrated jp 
the accompanying engraving, which is a photograph 
of a double, grooved drum, recently made by the Met- 
calf Iron Works in South Brooklyn. It measures 5 
feet 6 inches on the larger diameter, 4 feet on the 
smaller diameter, and is 4 feet 9 inches deep. The 
drawings and specifications for the drum were rather 
meager, but the work did not promise any special diffi- 
culties. However, the apparently simple drum proved 
to be much more troublesome than we had imagined it. 
This was due to the fact that a connecting groove wags 
required between the two drum faces, also that a deep 
flange was necessary at each side of the groove to 
prevent the cable from slipping off when winding from 
one drum face to the other. No patterns for the drum 
were supplied, and the only thing we had to work 
from was a single blue-print. Our method of pro 
cedure is illustrated by the accompanying engraving, 
which is really a composite view showing at the jeft 
half a section of the mold after being struck up, and 
at the right half the sweeps used in forniing the mold. 
The process of loam molding, while common among 
founders, may not be familiar to many of the readers 
of the ScieNnTIFIC AMERICAN, and may, therefore, need 
a somewhat detailed description. 

First a spindle plate was laid and a “transient” or 
removable spindle mounted to turn in a bearing in this 
plate. A board or sweep was secured to the spindle 
by means of a strap, and the spindle was then revolved 
so as to sweep up a bed for the bottom plate. On this 
plate the brickwork was built. The sweep 1, shown 
by broken lines in the engraving, was now used for 
striking up a bearing for the lifting ring. This sweep 
wes fastened to the board 2, which was later used te 
strike up the recess for the lower flange of the drum, 

“crab-iron” was laid over this flange, and the brick- 
work was carried up to the height of the second flange 
of the drum. This brickwork was well plastered with 
wet Icam and then the board 3 
was used to sweep up the belt 
face of the drum as well as the 
upper flange and the bearing of 
the next plate. The sweep 3 
was now removed and sweep 4 
was secured to the spindle. The 
outer edge of this sweep was cut, 
as shown in the engraving, to 
form the spiral groove called for 
in this portion of the drum. 
This edge was protected while 
building up the brickwork, by 
means of a strip of wood bolted 
to the sweep and overlapping it 
a fraction of an inch. The over- 
lapping strip served as a gage 
for laying the bricks at the 
proper distance from the sweep. 
After the bricks had been well 
plastered with loam the protect- 
ing strip was removed, the set 
screws fastening the straps to 
the spindle were loosened to per- 
mit axial movement of the 
spindle, and the sweep was sup- 
ported by a “finger” bolted 
thereto, and resting on a spiral 
thread or worm formed on a 








the flesh and viscera. After 


the skin has been treated The 6-Inch Capped, Ribbed-Cavity Shell Which Was Loaded with Black Powder and Exploded 


with preservative it receives 

a spine made of wire wrap- 

ped with tow and is then 

stuffed, sewn up, and bent 

into the form desired. It is next washed with water 
or alcohol, dried with a towel and freshened by brush- 
ing with turpentine After receiving glass eyes, 
wax poison glands, artificial fangs, and a coat of 
varnish it is ready for exhibition. Lizards are pre- 
pared in a similar manner 

Large fishes, such as the shark and the dogfish, are 
‘Iso treated in nearly the same way. Few small fishes 
are mounted in France, because there is at present no 
known method of preserving the brilliancy of their 
metallic colors. French taxidermists, therefore, prefer 
to preserve such specimens in alcohol or to prepare 
and mount their skeletons, which they do with rare 
skill, 

Such, in brief, are the methods now employed in 
French taxidermy, which tends more and more to be 
come a highly artistic science 

—_>- 2 >a _ a 

What is said to be the highest dam in the world has 
been built on the Salt River. Arizona, and will sub- 
merge and completely obliterate the town of Roose- 
velt. The work is well under way, and it is expected. 
says the Iron Age, that by 1908 the town will be 172 
feet below the surface of the water, It is expected 
that the head obtained will be the means of securing 
abundant power. A temporary power plant, a cement 


Six Feet Behind a 6-Inch Kruppized Plate. 
NEW TYPE OF ARMOR-PIERCING SHELL. 


among the crew and upon the light interior structure 
and mechanism of the ship or fort. 

The lower photograph shows longitudinal and trans- 
verse sections through a 6-inch armor-piercing shell 
of the new type above referred to: It will be seen that 
instead of a circular cross section the interior wall has 
a ribbed outline. The ribbed form is adopted because 
of the belief that these shells are stronger for pene- 
tration and hetter able to withstand deformation or 
complete breaking up. The upper photograph repre- 
sents 650 fragments, including shell, cap, copper band, 
and fuse, which were recovered from a 6-inch capped 
armor-piercing ribbed cavity shell loaded with. black 
powder after it had passed through a 6-inch Krupp 
plate and burst about 6 feet to the rear of it. The 
original weight of the shell empty was 102% pounds. 
The total weight of recovered fragments was 94 3-16 
pounds. The weight of the largest fragment recov- 
ered was 10% pounds, and the average weight of the 
fragments was 25-16 ounces. We are informed by 
Mr. John F. Meigs, to whom we are indebted for our 
information and photographs, that not only have the 
ribbed projectiles proved better able to withstand the 
heavy end-on pressure, but the number of fragments 
into which the shell is burst is greater than when the 
shell cavity is circular. 


sleeve which was secured to the 
spindle. The sweep 4 was now 
revolved about the stationary 
spindle and was caused by the 
worm to follow a spiral course, 
forming in a single turn the entire spiral groove of 
the smaller drum tace. 

The process followed thus far is not unusual among 
founders. It was the next step that called for origt 
nality. The connecting groove leading to the larger 
drum required not only a spiral thread, but a scroll or 
snail to carry it from the smaller diameter out to the 
larger one. A snail cam was therefore made of the 
form shown in the photograph. On the edge of this 
cam a thread was formed of the same pitch as that of 
the worm, namely, 2% inches. The layout of this 
thread was in itself quite a difficult task. The cam 
was made of wood, and the thread was smoothed up 
with a little oil and lead. Board No. 5 was now set 
to engage this cam 6, which was secured at the de- 
sired position on the spindle. The board was attach-. 
ed to a pair of straps by means of bolts adapted to 
slide in slots in these straps. This permitted the out- 
ward movement of the board, while the straps were 
free to slide on the spindle to allow for the necessary 
axial movement. A single turn on the stationary cam 
carried the sweep up to the position shown by dotted 
lines, thus completing the connecting groove. To iM 
sure easy working of this sweep a rope was tied t@ 
the outer end of the upper strap and fastened to @ 
collar at the top of the spindle so as to support the 
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weight of the sweep. After the connecting groove had 
been completed, another difficulty arose due to the 
flange called for at each side of this groove. If the 
groove were continued on the same pitch, one of these 
flanges would be cut away. The only solution of the 
difficulty was to change the pitch for the first turn 
of the groove on the upper drum face. The thickness 
of the flange called for was one inch. Hence, a worm 
of 3%-inch pitch was made and secured to the spindle. 
One turn was then made with this pitch after which 
the remainder of the groove was struck up with board 
7, which was operated like board 4 on a 2%-inch 
pitch. 

The spindle was now removed and the mold or 
“cope,” as it is called, was lifted from the “drag” or 
bed. This was done by making fast to lugs on the 
lifting ring. The grooves were smoothed up and 
blackened, then treated with a coat of molasses water 
and lead and the mold was finally baked. The other 
details of the operation need no explanation. The 
core was swept in segments of one-sixth of a circle 
and pieces were bolted onto the sweep which could be 
taken off when a core was made so as to get the 
proper thickness at the connecting groove. The total 
weight of the casting was 7 tons. 

—— + Ore  — 
THE WALSCHAERT VALVE ON AMERICAN LOCOMOTIVES 

America’s contribution to the development of the 
steam locomotive during the past twenty-five years 
has consisted chiefly in a very successful effort to 
develop its power and keep pace with the ever-increas- 
ing demand imposed by heavier rolling stock and 
longer trains. Only those who have closely observed 
the growth of the locomotive have any idea of the 
extent to which its hauling power has been increased; 
and for many years past we have been far in the van 
among the great locomotive builders of the world in 
this one particular. We were the first to insist upon 
the fact that, whatever changes and improvements 
might be made in cylinders and general running gear. 
whatever type of driving-wheel arrangement might be 
used, the ultimate factor that will determine hauling 
capacity is boiler power. The result is that to-day, in 
spite of the fact that foreign builders have followed 
our lead and are everywhere increasing the size of 
their locomotive boilers, it is in this country that the 
most powerful engines are to be found. In the great 
mountain-climbing locomotive, now at work on the 
Baltimore & Ohio Railroad, which is capable of exert- 
ing a tractive effort of 42 tons at starting, and. from 
30 to 37% tons at moderate speed, we have a locomo 
tive which is not only by far the most powerful in 
existence, but has proved itself, in spite of its enor- 
mous weight and many novelties of design, to be an 
exceedingly satisfactory investment 

At the same time, in our effort to obtain power we 
have rather neglected the question of efficiency, 
whether it be sought in the direction of details of 
boiler design, in the use of superheaters, or in the 
refinement of the valve gear. This matter, however, 
is now receiving the attention of the master mechanics 
of our railroads and our leading locomotive builders. 
A notable improvement, which is making its way 
quickly in favor, is the introduction of the famous 
Walschaert valve gear, which has been doing such 
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splendid work on continental railroads. It forms the 
characteristic feature in the handsome locomotive 
which we herewith illustrate, which has recently been 
put in service by the Pennsylvania Railroad Company, 
and assigned to the important duty of hauling the 
crack eighteen-hour train of that company that runs 
daily between New York and Chicago. A study of the 

















A Double-Grooved Drum and_Cam Used in Striking 
Up the Mold. 




















Method of Striking Up the Mold. 
A PUZZLING BIT OF FOUNDRY WORK. 


photograph shows how the motion is transmitted 
from a supplementary crank on the outside of one 
of the driving axles to the valve. Those who are 
familiar with the Atlantic type of express engines 
which have been hauling the fast trains on this sys- 
tem for the past few years will see that the new 
engine, except for the valve-gear connections, is built 
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on the same general lines as its predecessors, It is a 
simple engine with two outside cylinders 22 inches in 
diameter by 26 inches stroke, connected to four 
coupled driving wheels 80 inches in diameter. The 
boiler is run under a working pressure of 205 pounds 
to the square inch. The maximum tractive effort at 
starting is 25,800 pounds. 

The Walschaert gear is not by any means a new 
device; in fact, it belongs to the earliest days of loco- 
motive history, having been in use since the year 
1844. About 90 per cent of the main line locomotives 
on the continent of Europe are equipped with it, and 
it was shown on twenty-five out of thirty-one locomo- 
tives exhibited at the Liége Exposition. As compared 
with the Stephenson gear, there are some advantages 
of steam distribution and control; but it is equally, 
if not more, on account of the advantages which it 
offers from a constructive and operative point of view 
that it has won its way to recognition by the lead- 
ing manufacturers. It is more accessible than the 
Stephenson gear, especially on large locomotives on 
which the eccentrics are necessarily crowded and dif- 
ficult to get at except when the locomotive is over a 
pit. Also in a heavy passenger engine there is a 
saving of as high as 1,745 pounds over tke Stephen- 
son gear. The Walschaert gear is also more direct in 
its action, the power being transmitted to the valve 
in comparatively straight lines instead of by rocker 
arms, shafts, etc., which are more or less yielding and 
liable to spring. It avoids the wear which is involved 
in the use of large eccentrics, to say nothing of the 
lost motion resulting from the rapid deterioration that 
occurs in the Stephenson links. Incidentally, more- 
over, the removal of the valve gear to the outside of 
the frames renders it possible to give the latter mere 
efficient bracing. 

ee Oe ee a 
Phototegy.- Something New in Photography. 

“The Lilustration (Paris) describes as follows a very 
curious process of photographic development called 
‘phototegy’ (from the Greek signifying ‘to dye’). 
Cleansing the plates with oxygenated water had 41- 
ready been tried, but the results obtained were both 
slow and irregular. The following formula expedites 
and regulates the action peculiar to this liquid, which 
is to remove from the negative thicknesses of gelatine 
proportionate to the opacity of the parts reduced, i. ¢., 
attacked by the light: 


ME Sr Fe ee oe00s0eenesee ae 
Muriatic acid ...... bnetn sucunee Pree 5. * 
Bioxide of barium ..........+. ee 4 gr. 


“We should exclude too astringent developers, ani 
employ by preference ferrous oxalate or diamido- 
phenol. After development and washing, the glass is 
placed in the solution of oxygenated water (in broad 
daylight, if we wish). The blacks come off in a few 
minutes, and we obtain directly a foundation com- 
posed of reliefs. The picture naturally absorbs quan- 
tities of coloring liquid proportionate to the thick- 
nesses of the gelatine. We may then by a subsequent 
dipping give io the plate the hue that we desire; we 
shall be able, further, to obtain proofs of it upon paper 
by simple contact. Finally, in coloring the plate by 
brush with uniform tints the handling of the shades 
will be obtained automatically.” 
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NEW PENNSYLVANIA EXPRESS LOCOMOTIVE FITTED WITH WALSCHAERT VALVE GEAR. 
Oylinders, 22 inches diameter by 26 inches stroke, Drivers, 8) inches diameter. “Steam pressure, 205 pounds, Maximum tractive effort, %8,400 pounds, 
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: , | Car nder, t ee See 5 
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Of interest to Farmers. on the spindie; the arrangement being such Inst ti ith Cement making apparatus, R. C. Carpenter 815,680 
. pe | that the tooth holder can be adjusted readily nstruction wit Graduated Exer-| Centrifugal machine, G. ter Meer........ 815,363 
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Tenn. ‘This invention relates to continuously-| Please state the name of the patentee, titie of Goutseliet Guesaiiag trea: ‘0. beewe... si8st8 
acting presses of the type employing an end- the invention, and date of this paper. for the Week Ending Convaver. Miller & Dickingon.........---++ 815,852 
less chain of press-boxes and a similar chain atin penn oe BBS... gee 815,773 
of boxes and followers being arranged on suit- March 20, 1906. Gis for pulling, tearing, etc., A 
. ‘ -olle irum The Persona v MMB one eee eee cence se eeeeeeeees ‘ 
chject to provide « prese ot this genera! BUSINESS ANd B Wants. )ano ancn eeagina tn at ore! com plete suites flac: See 
p a ’ “ 4 
: : Corset and abdominal supporter, F. 8 shmitt 815,747 
= ora gd oe yon poet _ READ THIS COLUMN CAREFULLY. You wil }See note at end of list about copies of these patents) | Cot. traveler's grip, B.C. ‘Harllee ........ 815,819 
struction adaptec ‘or effectin y « . ticles t i Cotten picker, L. Blount ......... .... 815,676 
ed c¢ i th il imilar | find taquirtes for certain ch of — Guanterbaiance y Ey Ww J Hagman. Siok ~ $15,616 
prov compressing action over a sim in consecutive order. If you manufacture these goods | Accounting appliance, credit, J. J. Bennett 815.785 Cream-separator bow!, trif i. - 
continuously-acting endless-chain presses write ug at once and we will send you the name — Acetylene-generator, J. W. Vaughn weececss 815,390 Ns 5 gti mab geese * 915,347 
: : address of the party desiring the information. Adding device, mechanical, C. R. Martineau 815,725 Crushing rolls, A. C. Calkins.............. 815.332 
CAT-GUARD.—F. H. Patmer, New York, | ever ase it is mecessary to give the Addressing machine, A. B. Hunkins...... 815,832 | Gentch. A. C. Morse... tet oe 368 
N. ¥. In this patent the object of the inven number of the inquiry. a Soe S Seaman: Vr - S1D.eT Cultivator. F. L. Anderson ** 915 323 
y ay Oe 1 ; 
tion is the provision of a new and improved MUNN & CO. alr-brake coupling, automatic, V. Simecek. 815. “870 iar F cng a Sorenson - $15,652 
eat-guard more especially designed for use on . PO ir ng * Pr Soooessoosee 815,473 | Current machinery, aitiena thie, A. &. Me 
Works. Chi a f jlarm, H. Irwin .... SNS 4 o<00000 seus 815,709 on | 
See ae Seiden, saltnes, ont Wn civestaes| Oe a. eee. —oeet oes ye pg Me SE deusaie iene Gad “aethos “avian, cong. 8 
. > n ° °— . - reco a ; &. ° a 
for preventing cats and other animals from | , tnautry go. Vapor Bath. | ae ee 815,463 | Out bined, at Bu , eee A 815,383 
sing or crossing the structure. “U. 8." Metal Polish. Indi lt 8 les free. Alcohol from liquor ‘casks and barrels, re- Cutlery, manufacturing, “EB. Mimacatai ; 815,699 
FURNITURE-DISPLAY RACK Cc. Me covering waste, T. H. Naughton....... 815,464 | Gutter ‘head, A Read —— 
, . , a Inauiry ° 72 77.—Wanted, address of party | Alcohols and their derivatives, producing Damper operating motor 0. rh in Eada sis BaD 
Closxey and J, McLavontin, Sedalia, Mo.| makingthe Hat-Jestmen or the Just Hatman milk eva- aromatic, C. Mettler .................. @15,060 1 ocerticating Manila her sat ihe subs” 
The rack comprises vertical standards spaced | Porating system, ——s oe rocatechol and making 815,653 stances, machine for, C. E. Dailey.... 815,799 
apart and having horizontal feet for supporting | For bridge erecting engines. J. 8. Mundy, Newark,N.J.| aijoy of iron and hydrogen agglomerated in — i te re i foe S1.a0T 
them. Bars connect their upper ends and are| Inquiry Ne. 7978.— Wanted, the addresses of ma- strong coherent bodies, production of Desk and easel, "nds stabl rtist's. J. & ; 

; ical adjust-| DUfseturers or jobbers of bentwood, who can furnish articles of, G. W. Gesner.............. $15,419 E. M. Gotdeworths eee Ores ep. 815.810 
spaced apart and adapted for vertical adjust-| ayn hickory or oak bows 34 inches long by 124 inches | Anchor, Hile & Rocke................. SEG hes tne W 4. Heide *** OB es 
ment on the standards, and brackets having bigh, inside megesrement. and 44 inch thick b inch | Animal trap, Walker & Frederick......... $15,663 A. McAGams....-....... Sid, 

srg be The former | 7 inches long’ by 13 inches hig and | Annéaling apparatus, y Bi NOOR. 6. cacecs 815.569 x ~~~ apparatus, coin controlled, F. T. 
horizontal! and vertical members. je sormes iig wide by 9% thie Apparel, wearing, H. E. Brown........... 815,329 | Display “fora, W.'8. Stila tr eeeeeeceees 
are provided with hooks to engage the t0P| angie & Spoke Mehy. Oder Mtz. Co. 10 Bett st.,| AFR POBi,d., W.ArrowMmIth.--00.0°0°°°: S18.897 | Dinplay rack, C.D. Silven 
pene = ere ngronal es gorge en © aap. | Cnasrin Falis, 0. Assembler slide brake, L. F. Smyth. ...-- 815,651 bispiny sand, at, 1 ko yendatte 
sly from the top bar to adap P plnguiry Ne. 7970. —W anted. the address of manu. ine ae v Adams Dorment...... 815,411 | Door check, N. W. Crandall............. 
port articles of furniture, the vertical members tent turers or jobbers Of » thorouahiy waterproof, dur- | Au tomobile. FB. _ Bessaseeagceegs B18°735 Door fastener, "pS  — “eaogepeceses 
bearing against the lower cross-bar of the/| sdlea Ce? Sones Automobile sleighing attachment, ‘C."“¢ | awed gees i een a Sandberg ...... oi5.eee 
frame. The brackets may be placed at dif-| 1 sell patents. To buy, or having one to sell, write P a tee ecesecscseeccesenesssesesees : 815,910] Door hanger, P. A. Myers................ 818-371 
ferent distances from each other, or the ends | Chas. A. oe 719 Mutual Life Building, Buffalo, N. Y. we en, device tor sosharging sesschicsa Door sonar and the “ike, temporary, G. nage 
Anqeiry, 7980.—For manufacturers of boilers | Axle, E. Einfeldt ..... nny OD ew Sey . 
of the frame oh Pp. honguntal s, to gupely steam for jacket kettles | Axle lubricator, E. Le Fever Dough mixer and kneader, O. D. Woodruff. 815,175 
CONVEYING DEVICE.—1. E. BenpicKson, pt for power to machinery ta plant; | Axle, metallic, H. M. Dring, orig. Ra ed cane Te ~ 815,361 
Cambridge, Wis. While capable of general use | Somettine which ia'a quick steamer with low fael con- ~y oneee BOC: witte ape ‘ SMI cxtsnacttn-sanrysecaooe SOME 
. = pitted Gee aebenttemt ee Se Be WERE oe on eer cccccce , Drinkin ‘fountain, fowl, J. H. Whal 815, 
the device is especially adapted for ee I have for sale the U. 8. and all foreign rights of new palling” machine —., ‘Lowe S Hibbard. + 815,606 ledan’ ssadeatin sooeeaien a! - gs ed 15,885 
to a trolley ayetom for grees. a patent Improvements in Water Tube Types of Boilers. | 5° ~& ~— A. . Rhoades.......... aS ne net ae Wa eek ee Re 
and for similar purposes. rincipal object* | Great economizer. J. M. Colman, Everett, Wash. Banners and >. like. holder for, “iL. 'G. Orton. .......+6-- . 

t ide -ometruction of frame for sup- Jobneon 5 we - = structures, latch device for, C. F. 
porn provide ep f . 2 “9 Jequiry No. 7O81-— Wanted. address of Orm who | Range, J. M. Pearson... 222000220002000. oe oes pupae, anon fea gh ae pig ert 815,648 
porting a carrier mounte n such a manner! w install a veyor road lum Barge aud other like vessel. J. M. P of ek Ae rr uplica fe apparatus, A. ‘ MOR. we scsce 815, 
as to be easily dumped and formed in such a from a mill about one mile to railway switch or siding. Seam tension vegeleter, crectromagnete, 5 S31 Dye eet apoecetes, P. ps eager ee 815,906 
way as to readily discharge all material there-| Well gotten up typewritten letters will increase your; = =D. Bacon ....................... ++ 815,326 multi-colored, M. Becke 815,671 

business. $2 per 1.000. Bed and cabinet, combined folding, W. H. El trfe tus, vapor. A. M&. Jackecs 5 
from when moved to dumping position. Means papa 815,400) precttic @pparatus, vapor, A. M. Jackson... 815,836 
Typewriteen Letter Co., 8. Louis. | mes attachncn: M bh ae a, Electric conductor, W. D. Weir .......... 815,498 
provide for controlling the dumping of the soy Ma, 9000.—P . . Bed attachment, Ni i Smith a hag Cs, sib're Electric machine, dynamo, J. P. Mallett.. 815,847 
4 BO Pa she : aquiry Neo. ‘2.—For manufacturers o ine . a . Kruger... : . > *. Tor ae 
carrier and for keeping the frame on the trol tot hy ah reading or For manufacturers of engine Belt tightener and fastener, combined, A. ze Switch, HM. tower Tourater... re 4 
ley-track. and machine sewing. ane. Leis Cewek the tenteces soaes ose 30 Electric time switch, _ T. Campbell... . Sih. 792 
‘The celebrated * Hornsby-Akroyd” Patent Safety Out | Blank, G. W. Heene ..................... simaap| prccttical comer ayer, C2: Sores... Smee 
: ’ . 8a 
Heatins and Lighting. Engine is built by the De La Vergne Machine Company: Blanks —— bees ied edges, machine for cut- equipment for series, Murmann 
‘ Foot of East 128th Street, New York. | 5, / 3 i eS iitiea? ** <oesets Seees END wins citivns ck dpekdiade tune sles pace 815,370 
GRATE.—O. KE. HaLorn@an, Marion, 104.| jueutey Ne. 7983.—Wanted, addresses of Ameri-| Bobbin, C. C. Coste. ec cenn- sol, simens| Mleetrlelty upon belting, means for prevent: 
Mr. Halderman’s invention relates to grates, | can poultry exporters. Boller and furnace, E. Lo) Soe 5,636 Mlecteciion, "sdjentabio” oe. oS ee on. 8 
and has for its principal objects the provision Manefacturers of patent articles, dies, metal es = = filler, A. ~— 1, Has aed borg Electromagnet, E. ey apeanoaees 815,365 
of a strong and durable device, which may be | stumping, screw machine work, hardware specialties, | Boring bars, tool r for, C. ¥. Owen.. 815,630 Blectromagnetic, device for distributing ae 5.748 
efficiently operated. The spaces between the | machinery tools, and wood fiber producta, Quadriga ~ attachment, AZ A. RUNS s ck casey : Elevator coupling, G . 4. wereeeeeceace Pgh 
successive bars are entirely unobstructed and | Manufacturing Company, 18Gouth Canal St, Chicwgo. | Bottle cop. OC. ae pe OS AEE Oe Elevator emergency brake, Otis & Sundh... 815,629 


the supporting shaft and arms are so located 
as not to be subjected to extreme heat, there- 
fore rendering the structure more durable. 


Houschold Utilities, 
MEAT-ROASTER.—D. G. Waker, Lindsay, 
Neb. In this patent the invention has refer- 
ence to culinary vessels; and its object is the 
provision of a new and improved meat-roaster 
arranged to insure automatic and proper bast- 
ing of the meat without loss of the meat- 

juices and the basting fluid used. 
SAD-IRON.._F. W. Ketienman, Weymouth, 
Mass, This inventor employs an iron having 
a body within which is supported a movable | 
horizontal! partition dividing the interior of the’ 





body inte an upper and forward chamber and‘ 


a lower combustion-chamber, in which latter is 
mounted 4 vapor-burner. Supported in the 


upper chamber is s vapor-generator In com- 
munication with which ts a conductor for the 
vaporizable fiuid leading from the supply-tank 
ror such fuld, suitable valves being employed 
regulate the passing of the fluid to the 


to 





leguiry No Zens tor manatons rers of 
tips for pen holders (th the part the pen goes tn), 
aleo who = make ell collier of se x 
widths and lengths, 4 to \4 of an inch th 


inquiry, Re. 738 yeee.n rer rae oe of confetti 


Ne. F uf 
Sex or ° 2986, St Pappteneren 9 of gazing 


7967. ~For manufacturers of X- 
ining the insulation of clectric cabie 


on SEZ, Ne. 70NS.--For manafacturers of machin. 


“rgegtey Ne. Ne. 


ptssirs Ne. 7989.— manufacturers of micro- 


hones bones) for sub: 
eicas (Gircemeerres eee kee shi 
detec steamers w night or in feway 
| woathen 
Inquiry No. 7990,— of appa- 
ratus bm wy J ice) of 
for preparing t mes, fe rani the juice from 


Inquiry Ne. 7901.— 


chain, steel. aluminum or ther sort. = 


tnantry Ne, a! manu ‘urer of machine 
<a y deh 4 oa te ral jolmer to -< and cut 
Lg ? @ general 


parpose — HR, for hand pow 


oats strana Neo. = 008! + 4 ot Rede. , 










:. 815,612 
Ww. 


























815.750 
815,424 
815,708 
815,385 
815,582 
» 815,647 
815,593 
815,538 
815.607 
815,641 
5,801 
mutta chine, 4 
ma cord" stitch, A. Pruver 815,729 

Cabinet, C. A. Karlaom...............0055 815, 
Cake » ©. Boa dicscace Seseses 815,781 
Calcula’ machine, J. L. Levin......... 15,542 
Camera, H. A. end Spedcesedacgesstes 815,584 

— See 

m body ma “inachine, J. Brenzinger.. 815,791 
Can lining 8. Bucklin......... 815,402 
Can opener, L. C. inarp Eehinhede¥ien tows 815,477 
—, ouase. pa *ggresenrse 815,811 

a » J. orris R15, 
(Car brake, Washburn & Niles............. 1S Tas 





Embossing and printing upon . gm silk, 





ete., machine for, G. Moore........... 815.931 
Mad. gate, Fi MM. MMR se.. ccc cc ccs ccees 815,454 
Engine reversing mechanism, Parr & Lucke 815,732 
Engraver’s tool, T. Ackley ............. 815,892 
Etching on zine uA canals, deep, 0. c. ats 

URUSatesPecawcsceses 15, 
Explosive fame. y “6. M. Hathaway..... 815,821 
Eyeglass and spectacle mounting, combined, 
ir ME ocho dhins deed bad beecsecs 15.827 
Eyeglass fitting, G. A. Stiles.............. 815.487 

Tass lens, 8. Slagle .....¢........... 815,648 
Fabric, method and a ratus for coating 

bands of, F. ©. Wickel .............. 815,664 
Farmi ment. EK. Haiman .......... 815,698 
Fastening device, W. P. Smithem....... 815.561 
Feed a litter carrier, H. L. Ferris...... 815,521 
Feed . automatic, E. J. eason..... 815,691 
Feeding device, poultry, P. Nottage.... 815,625 
Fence — 2 f Biccccces 15.640 
Fence post, MEE dech cose hudccosce. GUUTEE 
Fender ~¥. = Weccnedsseveccococces 15,925 
Fiber crating machine, . ae. . Sheakiey.. - 815,478 
Fibers, preparing. 8, Som 15,876 
File for bills, BR, b—~ “he. like, * bill, 

B. L. Henderson ......ccccccccccccees. 815.427 
Filing case, EB. E. Lave o enbasecccsbecoccces S10,0ES 
Se, St NOR, va vecccheonsovecees 815,417 
Filtering Material, Loifier & We idle...... 815,846 
Filtering streams and the like, means for, eut.ens 
Fine fuel furnace, F. head ‘Spear. setbedunsss 815,562 
Fire escape. Ib) MOUS va cacdercerces 815,401 
Fire owl and twyer ben, Weumbined, c. 0 

EP ert ter a 815,489 











MAaRcH 31, 1906. 





“ Star” Foret ine 
“="Lathes 


POR PINE, ACCURATE WORK 










Send for Catalogue B. 
oo FALLS MPG. CO, 
Seneca Palla, NY US Ab 
Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. yt 
WORKMANSHIP. CATALOG 


SEBASTIAN LATHE CO.. 120 Culvert st, “cincinnati, 0. 


FRICTION. DISK DRILL 


Has These Great Advantages: 
d can be instantly changed from 6 to 1600 without 

pant var! shifteng belts, Power 
to Five, with ae safety = omemeeg h or largest drills 
within its range—a yar Ay time and great 
saving im drill red Send tor Drill Catalogue. 


Ww. F. 2 /3NO. I BARNES ©0., 


lished 1872. 
1999 Ruby ee . - Reekford, IL. 








Wonder Electric Lighting Outfit) « 


For the 2. chem, ont cottage, or 





R M. “CORNWELL co 
— Street syracuse N. ¥. 
4 Park Row Building, New York. 


} Screw Machine 
8 8 X e Products « 

Quotations Made From [Model 
3 or Working Drawings 


in HIGH BRASS, LOW BRASS 


40€ South 








ure 
Fruit- o> ~My c. 
Fuel economizer, 


supporter, D. 





for liquefying 


Gas producer, 
Gas producer, C. 


Gas puri 
Gas-purifyi 
ear, 
Gearing. Isentag 
rain clean 
P. Moo 


Grate, R. A. 

Gravity bolt 
metallic 
A. BH. W 


Grease cup, T. 
Grinding mac! 
Grip device, 





Gun, 
Gun lock, 
Hame , My 





arrow, J. ©. & F. 








arvester, beet, J. 
Harvester, Pons M. D. 


arvester 














pn he pea, 

H E. Keator 
at holder, y 9%. & 

Heater, E. Gold _.... 


Heating apparatus, Jones 
Heating systems, automat 


Hewlett ..... 

Holeting “and pa MELE 

EROTIC owe ccncencce 
Hoisting apparatus, R. 
Hoisting bucket, Hetzel 
Hoops and securing the 


Horn support, . 
Horseshoe, A. Anderso 
Hose coupling, A. 
Hose coupling, 8. Oldh 


Incubator alarm, F. T. 


Leblane .... 
Inbaler, Cc. pers 





and STERLING SILVER 
DOVER CO. 


Providence, R. I. 


GEORGE W. 
Factory B 


















Acetylene Gas Users 
Should ger ALCO BURNERS for House 
Lighting or Auto Lamps. Loagest life. 
Highest candle-power $2.10 dozen. 

AMERICAN LAVA COrPWANY 
Chattanooga, Tenn. 








Lene rnemnsreei e etow 








Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitabie for 
any cas or gasoline engine us- 
img make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 

WITHERBEE IGNITER CO. 
27-31 Thames St. - - NEW YORK 








Mustard & Company 


GENERAL IMPORTERS AND 
COMMISSION AGENTS 








Plumbing Supplies. Safes and Scales. The largest Hardware 
Machinery and Tool House in China 


% NANKING ROAD SHANGHAL CHINA 


Neustadt Electric 


No bulb or reed. 

Fite Any Hern. 
Press the Button without mov 
ing hand from wheel. of 
attachment, which a ne- 









cesmary wire pe " 
ev. $0. if If with Hore #18. 50, Disselet to Gentes 
and Neustadt Automobile & Supply Co., 326 to 830 


Sou Tath Street St Louis, Mo. 


Watch Tacoma Grow! 
POPULATION } 1 B39. 33:43: 


‘Leading manufacturing city of Pacific Northwest. Best 
steamship and railway terminals on Pacific Coast. Six 
additional transcontinental railroads entering Tacoma. 
Send ten cents in e for illustrated literature to 
SECRETARY, CHAMBER OF COMMERCE AND 
BOARD OF TRADE, Tacoma, Wash. 


American 
Homes ana Gardens 


BOUND—VOLUME ONE 








Profusely Illustrated. Large Quarto. 426 
Pages. Green Cloth Covers Pro- 
duced in Several Colors. 

A Beautiful Book. 

Price $3.50 

This volume. 
the decoration ‘and furnishing of tee homer also for the, m- 


@rovement of che grounds and the gardens, is indispensable to 
those requininy such information. 


MUNN & CO.. Publishers of the Scientific American 
361 Broadway, New York 


a — 


[ronin, ‘able, T. L. Ne 
Journal bearing, C. V. 
Kiln. See Cement kiln. 
Kiln, R. W. Stewart 
Knitting machine, lamb, 
Knockdown box, 
Ladder, 


Lamp, alcohol, 


Lamp support, 
ee“ e 
Lo 


we 
Latch, A. B. 
Latch, 
Lathe, Pealing o 
Lathe driver, 
Lawn p+ RR 


adjustable, 


ting, EB. R. aw 
Level surfacing machine, RB. 
Life preserver, M. Wik 


M. Maynard ........ 
Light-beams, ap) 
oscillations = 
Liquid trap, A. Goldfein 
Loom I weaving pile fa 


Mail box, rural, 0. 
Mangle, 
Match box 
Mattress, F. 
ae counting, ai and 
machine for, 

Measuring instrument, %. 
Mechanical lubricator, M, 
Metallic tie, 

Milking shield, o ; 
Millinery box, A. Leyh 


G. Hatch ...... 
=. striking, 


Molding press, hydraulic: 
Monkey wrench, A. T. 

Mop, F. Doebler, Jr.. 
Mop wringer, 8. Krain ik 
Motor, F. E,. Lewis 
Mowing machine, R. G. 
Music leaf turner, T. St 


Nut lock, F. T. Leathe 
Ore washing machine, 
Ores, reduction of, 
Ores, treating 9 9 
Oscillating engine. 
Packet holder, Fr. rf 
Packing, water tube bolle 
| _ MTR TCC. 
Paddle wheel, gry 
Panorama sight, A. Sw: 
Paper box making 


wemey 


Wiens. can ng holder, dustiess, W. G. 





clamping ‘terminal, ‘AO. Savage..... : Sinifae 





ti So aie ~ 
separating elemen 
Cc. Linde = 


rson 
Gas, oil, water, and sand 
r 


r, Q. Bent use 
ra "i 
revers ing. H. "Baler 


a. 
Harrow riding otyaetapent, 
W. Arthor..i.....s0.. I 
ttn chien, EB} 
topp: attac ls 
ing at 


ter trap for steam, T. F. 
anes * potential switch or circuit ker, 


K 
i Waec 
chine for sizing barrel, J. G. 


n 
Schaffer 


blane ° 
Induction pPehines, system of ‘excitation 





a@. L. 
Ini 4 Hi. : 
vi 
Inte combustion onginn, F.'M. ‘Uhier.. 
bustion De 


Dion & 


Lamp rheostat, T. J. Bull 
trical connector 





0. P. Waggener.. 
Leather and the like, implement tor cut: 


strom 
Lifting eae sustains plates, device for, 
paratus for “observing the- 
A. W. Hlorasuet.es-esce SUB8RL 
enzie 815,526 
Loom, for weaving tubular tabrics, G@. A. 
ic ° eee 
Leys, thread parting mechanism for, 0. 
Lampoots “ereaa, “device for comparing, Ww. 
an ° 
Mail-box, W. B. P - Weston. 
F. Farra 


Musical instrument, EB. V. 


Scientific 


sit.oeg 


Sete eeseereeeeeee 





pparatus 
trseccceseess 816,086 
815,586 


Gas burner, P. Keller ... Sind aaiescuadces 
Gas generator, acetylene, B. M. 

MD noccccscnctcoes’s trecccerccccecss O15,78 
Gas lighting burner, incandescent, D. An 





+ 815,381 
r. 815,386 
ma 
seveeveccesess 815,457 
815,450 


eeee 


Ocoee eereeneeeeees 





BR. Hill..... 


seeeee g TAS 


‘& Tobnaon...... 

je steam and wa- 

Dexter...... 
brea! 


ree a ae 


ends go ge 
Iverson.. 815,835 
-++ 815,448 





Induction machines, PR vas nl for, "M. Le- 


se eeeeeeeeee 


+ee« 815,857 


356 
‘ Testy 


5,418 
5,492 
ne, 










J. H. Sicvenesn 81°38 
for electric, B.. 





"yo Egenscceencape 815,643 
. MeCoy....0-++ 815,460 


eee eeeeeeses 


fe reeeeeeeee 








"Sais: 
5 ble 


W. Cam 







fagies 
P.” oavitiain: Sitti 


Coates . 
eventon 








or, "ities & Kro- 


sogeeeweasdee «eee 815,080 
BE. A. Young.... 815, 





fact 


Paper boxes 





Paper clip, H. 

Paper, 
BMG .nccccccesevesss 

Paper making machines 
ture of one side 


Pellet coating machine, J. 











of, A. 0 
BE. Hawkins............+.- 815,; 
mageune for holding tomet, Sa 


ored, and marbled papers, 
for A aac coloring 


wasieeenn’ bending machine. 








for the’ manufac- 
icnmeeee 


ratus 
materia in, C. 


815,763 


6 cx0coes .! 

















American 


SORE THROAT 
Hydrozone 


to Sore Throat I will send 
One 25 Cont Battle Free 

to ostmmte sending me this adver- 

ne por Pog a whe 9 gs 
a n e isa 

ioe fis indorsed and success- 

—s used b wg leading ee. 2 Not 


thout my 
Biel. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 


gists. Good until May 10, 1906. 




















ver Moron 
+ 815,471 
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WARNER MOTOR O6., snae 15, Flatiron Bidg., 5. ¥. Cy 
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Mfrs. of Water Motors 1-16 to 10 H. P. Water Fans and Accesories 





- lel House With Al 


Over 55 Companies | se 
operating 
Thurman Patents 
in America, 
and as many more in 


Canada, England, 








General Compressed Air House Cleaning Co. 
ST. LOUIS, U. 8. A. 
Manufacturers of the Celebrated Thurman direct- 

Air Cony 


iin fone ton, a 
Will make for you 


$100 A DAY 


Spin sugar imto cotton 

candy any color o: 

favor. Agents wanted. 
BARTELL MACHINE CO. 
53 W. Sth St., New York, U.S.A, 


YORK SCHOO mL ¢ 
AUTOMOBILE ENGINEERS 








147 56th Street, at pia 
PROF. ioe abi 4 Er Ph.D. 
Musical transposition chart, R, C. Burton. 815,403 Departments machine tool and shops 
Nipple for nursing bottles, M. B. Knauff. 815,435 py - ng test ae war MOOT; 
ey = producing apparatus, pure, C. equipped to 
Nut lock, H. P. Watson............++.0006 497 
Nut lock, J. & Glenn........:. CObEL ES TW wens. 





20-in. Foot or Belt Power 
26-in. Beit Power 
32-in. Beit Power 
36-in. Belt Power 


ALSO 
Hub Boxing and Speke Teneon 
Machines, Forges, Drills and 
“Ohie” Foed and Ea- 
silage Cutters 


Manufactured by 











Pen, fountain, W. C. Lather.......+++++++ 815,721 
Pencil holder, BE. M. ‘Sa 
ee ee ane ee - Si THE SILVER Per Ge co. 
Photometer, flicker, J. B Dempster. paces 815,800 SALEM, 0 
Piano players, detacha’ eedinpppereg tor 
pneumatic, EB. BEB. Plora........-.+-+++ 815,412 
Pie making machine conveyer, J. C. Huteh- BA 
son 815,707 
Pipe. ¢ 
Levet oe 815,443 
Pipe union, M. Dean . 815,581 
Pipe wrench, F. Fisher 815,604 
Planter, Brimmon & Neleen 5,328 
Planter, 0. Phill asee 815,554 
} Planter, P. C. BER cccccmcccccocceceoes 815,771 
































Pulp ig machine, B. W. Goodrick.. AH 
—e a, bots osssetes ei 
Pump, centrifugal, F. W, & xing ry rows sis ane 
= cen Kr OW. e 
Punching tua, w. eo7% ‘ae. 4 
a ma 7 aphatiuennesoesnen 
Radiator, W. RB. Kinnear ..........se00s. 
Rail anchor, J. M. gureeeesaos baneas eaneed Bit sae 
7 eR OD sponnsenonn ivi, 815,742 
M. Stark ....... sreeeoeecscccsccseces S16, 768 
tle, ea as eer ak & 
a ramw: 
» elevated, ¥. M Reed........ 
. »m tewia. os 
switeh, ‘automatic, U. “ait 
BEST TL ou 
Ratiwey tle plate, W | a 
Regulator. "Bee Bean tension regulator. 
| Eat A W. secveanieens mos 


Rese 


rvoir retaining wali, L K. Da 


, A. MA sescccsecserteses 


Retinoscope 

~—— sor Wg Day. 818,908 

Riding gallery, J. W. Armitage.......... $15,608 
and listening we. 








et meee. ‘pelt sy. 816, 


at’ cleaning ne, machine, "F oa Wout: 





eee 
jad iron, J. L. 
jaddie, harness, J. W. 
jaddie post, W. G. Schaeffer .........+++ -» 815,475 
lash cood fastener, H. 
fash fastener, C. 
fash fastener, 
lash lock, W. A. 
ash, sheet metal wi 
jash ventilator, 
law, hack, W. 
ay a 
tcale, computing, 
icale, a. biadeietebhen 04% 414 
1, screw holding, L. 8. Starrett es 
Scrubber, G. H. Garmet,.......-6sceeecee 815, 
ern! d . B. H. Armann...... 815,824 
= tle, @. . Gilet “ise Save ee 815,344 
ping mai , enve 
Vanness & O'Brian «6.65... cnccceeuce 815,494 
Sealing device, a Respaionn: & Berg- 


joe og battery, | 
Separating device, 
chine "batt 


Sewing machine 


Sew 





chine, roller, 44 
K. 


tee eenwee Passe ewan toes 


ide, B. ee Sous sepes a7 
read Diebl..., 836,51 
Saae trimmer and binder, J. 





oe “ 
. 815,574 
tng 


bite 
Hy 


oT 





Se oe Pe . $15,406 
mare a combined, Benge cree 
Square, try, ag Gas. ‘ 
Stair, J. M. Knaus ..,... 
mping machine, I. Byer....... 
eagles, Ree a ee . A. Bila! sé 
# qi, appa ‘or 
Beatie diach i Wiis sr a 
arger r A 
—ppedingiesdty ae 979 a ce * re, 810,084 
Stationary switch “and 1 adjustabie 
for use thereon Winchell. scaeee 15,066 
Stave jointer, LF. be ok w1b.518 
sereen for, 
: are 


Bult 


I, glycerin, ya * 





loader, E. Arthur 





molding machine, 815,872 
ree i aie as Bes 
"Teche ot, foldable THING, So ae 
.saliking, "i, “7.” Fiasatiion *t gibeaan 








, or 
itove trate, z 

i nee tor, 8.6: Lattoer: sin. 710 
Strainer. = Sey o5e'es up ve écsedencsoe ast 
Stropping machine, sedeebvace 
tump —, Faller’ @ ¥y oe ERG 
iucker rod elevators, Sook : sees 
ky, HJ. Bailie wrbniy 616 














Tire 
Tire’ 
re, 





shrinking 


vehicle, ag SR nsecceragnts 815,072 
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Feat ee 
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Lacteiak Corsctencantiesstebedn Soctenamrme tng annemg sanction aioaerecsaectotce cases agen neem ene epreeeeee  ee 





Scientific American 


MARCH 31, 


1906. 














Gasoline Engines 


Just a littie investigation and comparison with 
others wilt show their superiority. Strength, 
Simplicity, Kticiene Economy are the 
distinguishing m Hi. ©. power. 
Adapted to ure in shops of al) kinds, pumping, 
industrial planta, experiment stations, etc. 
Horizontal, Vertical, Portable types. Sizes 
from 2 to 1 borse power. Write for catalogue 


international Harvester Company of America 


= © Menrec mirect. Chienge, HL _I} 
































a” ES rere Dyname or Meter, Will Nght 
three || siops, ig MF " set castings and 
' fs All 
ds * Arai us , ~nateu tors 
P i anufmet . hing 
ma . ~ © our second-hand | 
bargain list end catalog. T. Hixvone Exectrane Woaxs, | 
26 Clarkson Court, Chicago, I 











TRROUGH PULLMAN SERVICE 
BETWEEN CHICAGO 44ND 





ARE CONTEMPLATING A THIF, ANY FOR- 
TION OF WHICH CAN BE MADE OVER THE CHICAGO 
SALTON, 1° WILL PAY FOU TO WRITE TO THE UNDER- 
SIGNED FOR BATES, MAPS, TIME-TABLES, ETO. 


” vou 


Gro, J. CuaRLTor, 
GENERAL PASSENGER AGENT, 
Om10caeo, ILL. 


Valuable Books 


Scientific American 
Reference Book 


tdme. $16 F 


Pages, SPrgzeres. © 6 sjeteree 


The result of the queries of 

—e generations of readers 
correspondents ts crys.al 

ford in this book, which has 
been in course of eetgesation 
for months. it is indis 
bie to every family 
ness man. It deals with mat- 
ters of interest tc ev od pen. 
‘The book contains ® 
and much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Setentific American Refer- 
ence Book ' has been compiled 
after gauging t as known 
wants of th 
been revised b 
tisticians. in 
been drawn from over one ton 
of Goverumert reports aone. 
It is a book of everyday reter- 
ence more useful an LY en. 
cyclopedia, becanse 
find what you want 
a more condensed 
form. Sixty of experi- 
mace it 4 the pub soft 
© AMERICAN to present Lo the purchasers 
remar le aggregation of information. 


Home Mechanics 
for Amateurs 


This book bas achieved ap engpreticnet succeas in one 











Special Edi- 
tion of sanpoostes has been 
ordered. is by far the 


bey ee 4 oma wil 


Do Binge th 
t with your 
Send 4 circular 


iving the circu- 
fare '¥ a cent the 
book 
book 


ey id. if the 
meet you face 

to face woul the 
first to The first 
ree is almost 
gone, order . 


370 Pages 2386 Engravives Price $1.50 
MUNK & CO., Publishers, 361 Broadway, NEW YORK 


18e. 
ba 




























Tobacco press, F, A. Bonroe......+- eccoee 815,790 
Tool, combination, P Robertson 815,281 
Tool, combination, F. BE. Foor . 6 
Tooth mold, E. Pierrepont... i 
Toothpick and forming same, 
Top, spinning JONCK. wccceccveseees 
Torpedo conveying and laune hing apparatus, 

T 1, Wheless 
Tey, B. A. Curtia ....ccccocces 
Toy, W. D. Winger 
Toy car, F. V. Bartlett ° 
Trace bolder ws « wae bke. ee 
Traction wheel, E - PB _ eececcccosocese f 
Train control a, i. Biv ccccepecel 8 


Train order holding de Sink - . Willliams | 
ay 





Train stopping means, EB. Renaud ........- 
Transformer, S. Moody . 

Transformer, electric, M. 0. Tro oy. 
Transformer for cautery and 


diagnostic 
.. H 


work variable voitage electric, 


RRGUTIMOOM occ cccccccccceces . 815,863 
Trap. Sa Animal trap. 
Tree-digger, nursery, D. Feigly . 815,901 
Trolley contact device for operating electric 

signals, automatic overhead B dD. 

Whitcomb .. 815,499 
Trousers, M, J. Leiberman .. 815,508 
Track, elevating. 8 Garland . 815,416 
Truck, railway car, 8 Bemis 815,784 
Truss, A. ¢ Cooke . 815,682 


Tobular articles, machine for shaping, N 
Marshall 
Tug or support, 
Turbine 


815,362 
shaft, J. O'Connell 815,730 
governing mechanism, R. H 
815,742, 815,743 


Turbine governing mechaniam, D. Hurley 815,833 
Turning and boring articles, such as spools 

ete machine for 1 Stockwell 815,567 
Type writers, adjustable line predetermining 

levice for, ¢ A. Shea 815,044 
Typewriting machine J Pelbet 815, 339,° 815,340 
Typewriting machine BR. ¢ Stickney .. S15,565 
rypewrliting machine t i} Kunath ... 815,505 
rypewriting machine device, C. R. 


siding 


Martineau . 815,724 


Umbrella, E. W Crane oseecccces 
Valve sir brake, W. O. Gunekel.... 
Valve, expansion A. H. Eddy. esese 
Valve for air compressors, T. E. Sturtevant 
Valve gear for explosion engines, L. A 


A Bailleul 


Valve. steam engine D. J. He ‘isington. 
Vehicle draft connection, A. T. Stutsen 
Vebicle frame, motor propelled, G. H. Jones 
Vehicle running gear, J. I Gressom 
Vehicle wheel, ¢ ‘ Wilson 

Vebicle wheel, R. F. Martindale 

Vending machine, J. E. Packard 

Vending machine F. W. Tucker.. 
Ventilator, M. Kinzey ° . 
Vessel, navigable, J. P. Pool S15, 635, 
Vibrator controlling means, W. F. Molt 
Violin tailpiece, B. Cather er 
Wagon brake. J Thomas 


Wall and ceiling covering 


removable, J. O 
Parkinson ose 





Wall covering, H. L. Measmore 
Wall or the like, retaining, EB. M. Scofield 5, 
Wall, portable, H Copeland .. 815,518 
Warp stop motion, electrical, Boardman «& 
Sharples... be ; , 815,789 
Washtub, M. Robin . 815,472 
Water bag or bottle, T. Ww. Miller 815,366 
Weather strip, M. M. Shellaberger........ 815.646 
Well rig, ofl, Emerson & Kerstetter 19 
Wheel, H Ferris. . 


Fetthack & Lieckfeld 
Southworth. 


Winding mechanism, 
Window and door screen, H. E 


Window cleaner, H. Beatty..............- 

Window dressing apparatus, F Conhaim. 

Window lifter, N. R. Evans 

Window lock and gravity bolt, A. H Wood- 
ru ° ; ‘ 

Wire clamp, D. C. Smith 





























Wire eplicer, D. C. Smith 815.7 
Wood, preserving, J. B. Card.. 
Ul S/S Oe Paar 
Wrench, J. A. Smith.. ° 
Yoke, cultivator, A. C. Lindgren oon 
Zine sulfate solution inte zine oxid, appa- 
ratus for converting, ( E. Dewey... 
DESIGNS. 
Bettio, A. ABAPOGOR «oc ccccscccccvccccceses 37,906 
Button, lapel, E Gebbardt coeee ° 
Carpet, A. M. Rose eeccccoccossece 37,910 
Carpet, W. L. Jacobs ° Sesevorcs 37,911 
Carpet, J. 8. MeNab.. anes 37,912, 37,913 
Condiment container, F. EB. Burley 7,901 
Curtain, BE. F. Boubel........ . 37,008 
Grape fruit holder, F. EB. Burley. 37,005 
Mug, wooden, R. P. Spooner... 37,902 
Pilate, E Owen des «+ees. 37,008 
Plate or similar dish, A. 8 Higgins. ee 37,004 
Silverware mount, E. Meyers.... ‘ 37,900 
Stove. cooking, EB. C. Cole........... -eseee 37,008 
Water receptacle or bottle, I. Newell.. .» 37,907 
TRADE MARKS. 
Bae, G TOES BiiGanncescsscecancesececess 50,523 
Antipyretics, Ammo Phenin Chemical Co.... 50,5383 
Antiseptic refrigerants for wounds, G. H 
Tichenor ...... eabe a -.. 50,500 
Antiseptics, Lieyd Bros 5 . 50,515 
Antiseptics or germicides, Lioyd Bros ~. 50,519 
Axes, hatehets, and adzes, Collins Co . 50,481 
Baking powder, bicarbonate of soda, 
cream of tartar, A. Schilling & Co..... 50,478 
Banjo heads and drum heads, Duplex Mana- 
Tar ” cc nnGeavebeicusbchenanads 60,540 
Binde rs, loose leaf, Sieber & Trussell Mfg. 
éas6r. . 0577 
Boller tube cleaners or se erapers, A. W 
SON OR ccc cctocccdvcecsases 50,459 
Boots and shoes made “of leather, M. A 
PUNE SE,” alas co Oo tcbdeseseeeeasecse 50,551 
Boots, shoes, and “alippe rs, leather, ve 
Kalmbach Logie & Oo........6. eeece 50,522 
Brandy, apricot, Nuyens rs Cle.... . 50.504 
Brushes, tooth, C. Loonen...... %). 470 
Butter, Fox River Butter Co...... 50,483 
Butter, J. P. Baden Produce Co........ «+» SOARS 
Candies, certain, George Ziegler Co........ 50,441 
Candles, short thick, Clarke's Pyramid and 
Fairy L ight Co , .50,498 to 50,500 
Canned fruits and ve getables, Gibb Preserv- 
ing Co. of Baltimore City..........- . 50,442 
Canned sardines, William Gakureest Co.... 50,404 
Car couplings, car buffers, and draft gears 
and parts thereof, Gould Coupler Co.... 50,443 
Cigars, A. Siegel ......ccesesss . 50,449 
Cleaning enameled and —— ware, * prep- 
arations for, W McKinney ....+...++- 50,471 
leaning precious metals, powdered prepara- 
tion for, J. B. Haldeman .......... 50, 465 
Coal, bituminous, War Eagle Fuel Co... 60,567 
Coal, bituminous and anthracite, Economy 
ee ese deeceree .50,504, 50,505 
Coffee, Arbuckle Bros. «+.» 60,439 
Coffee, New Orleans Coffee OO. cccsceces 1), 446 
Coffee, Arbuckle Brom.: ......eecceereeeesces 50,455 
Coffee, A. Sehilling & Co........++- 50,477 
Coffee berry, either whole or. ground, “Milli 
ken, Tomlinson Co. ........-+++: .. 60,473 
Coffee grinders, National Specialty Mfg. Co. 50,474 
Coffee, reasted. Fort Smith Commission Co.. 50,464 
Cornmeal, Galfport Grocery Oe. oeceeee ecvece 50,444 
Cornmeal, Threefoot Bros. & Co. ..«..++-++- 50,454 
Cornmeal, both bolted and eranaiated, Dia- 
mond Elevator & Milling Co... . 50,482 
Corset bones or stays, J. Janowitz... . 50,514 
Cotton duck, Hogansville Mfg. Co......+-+++ 50,546 
Cotton plece goods, Gilbert } te o. »,544 
Cough Cure, Kickapoo Indian Medicine Co.. 50,565 
Cough drops, Davies, Rose & Co........+..- > 60.571 
Cranberries, J. J. White......++-+.-- 50,493 
Cream separators, centrifagal, American "Sep- 
erator CO. ...ccescscscovccseseses 50,438 
Dental chatrs, Ritter Dental Mfg. Co. 50,556, 60,557 
Dyestul!, Cassella Color Co, «...+.+.+eresees 50,497 
Eggs, hens’, G. M. Wattles & Son. -» 5,491 
Electric conduit fittings, Crouse-Hinds oo. 
Spb occ cedbcgccccessseesecsese 50,463 


Wor a 6 ob ewgs CeceSbecesese sees 
Becharotics. Lioyd Brothers..... 
textile, Mfg Go: 


Fabrics, Faddystane 


. 50,561 to 50,563. 50,578 








work. 


Typewriter 
Users Know 


that a new Remington model 
means a new standard of typewriter 
The 


New Remington Models 


supply a demand for SWIFTER, EASIER, BETTER TYPEWRITING 
than any writing machine has ever done before. 

As a result of this demand the Remington factory—the 
greatest typewriter plant in the world—is now breaking 


all production records. 


The new Remington Models have a brand new escapement. 
mew variable line spacer and other new features by which 


Remington quality 1s intensified and Remington supre 


Macy 1s emphasized. 


Remington Typewriter Co. 
NEW YORK AND 
BVERYWHERB 











Coffee 
Should Neve 


Here’s a 


can leave t 


the stove all da 






solutio 


any 
‘ ¥ Percolat fon 
ong -» be plish 


whattneA rnold do does, Nand. it your 

dealer cannot suppy you, we will. 
WILMOT CASTLE CO. 

17 A Elm Street, 





and then it’s harmless 
coffee pot 
that won't jet it boli, on you 
Arnold Steam Coffee Cooker 


on 
coffee = just as delicious as 
when first made. me 


Rechester, N.Y. A 


r Boil 


at last 


and the 





>. D 
we ring all = ih enects 
which arise or 








Keystone Well Drills 


Weis tare Miesral 
Placer Testing 
Drilling fo 





Beaver F 


Ordinary Water 
Prospecting and 
y — ; 


r 


‘tors Biast Hole “Drilling: 
River and Harbor Exptoration, 
etc. Our five catalogs are text 
books in these lines. 


KEYSTONE WELL WORKS 


alls, Pa. 





Dry Battery — 


|Becko Sp park Cell 


Don’t Waste 






The Automatic Telephone i 


ean be attached to your "phone 
y ute. Has spacer 
170 firms, alphabetical 
some aluminum ~ Tre 
Temoved and are cept when 
you want them. lndexed. Pull 
Out the / m through. let 
§o, and it returns to its ay A automat:- 
“a eens ate a souvenir to 
bum 


= ag nT ota ea as 
AUTOMATIC ane INDEX CO. 
Dept. A. 827-881 Bleecker Street, Utica, N. ¥. 


The Best 










tor he ‘comes 
inged im @ hy 
— - quickly 








AUTOMOBILE 
SPARKING 


4 Sp $1.25 


J. H. BUNNELL & CU. 
Electrical Manufacturers 20 Park Place, New YORK 





The Chautauqua Home Reading Course 1906-07 


ENGLISH YEAR, 


Oberlin College ; 


No. 6 


The 28th C. L. S. C. Year 
The Chautauqua Home Reading Faculty for this year consists of President Henry CHURCHILL KING, of 


Prof. THoMas FRANCIS MORAN, of Purdue University ; 


Prof. L. A. SHERMAN, of 


University of Nebraska; Prof. CeciL FAIRFIELD LAVELL, of Bates Coflege (formerly of University 
Extension Society); WILLIAM J. Dawson of London, and others. 


SUBJECTS 


The English Government Moran $1.50 
Evolutions and actual “workings of the English System concretely compared 
with the American System. 
What is Sha! ? ‘ P ° ‘ ° . Sherman i1.@ 
Typical ys interpreted : a to the Great Plays. 
Literary Leaders of [Modern . Dawson 1.00 
Wosdewerte Tennyson, a Carlyle, Ruskin. 
Rational ~ tae, Pip eee acy ae ge ae King 1.25 
Modern Psychology Applied to Everyday Life. 
Ip the Tmperat ine (monthly) 
a ; 4 - . . - ° ° Lavell 2.00 
Expansion of the British Empire. 
A Pee I rney in Noted English Counties— 
Travel Articles in the England of To-day. 
English Men of Fame— 
Character Sketches of Men of Art, Science and Philanthropy. 
Library Shelf of Supplementary Readings—Round Table with Programs and 
Outlines for Realers- Highways and Byways Editorials Relating to Topics 
of the Year, Bibliographies, etc. 
English Year Membership Book. 
Helps and Hints for Home Study ; . ° " e .§0 
TERMS $7.25 
Reduced Price ot Complete Course above, postpaid, cash with order ps $5.00 


gin che it, at, Fran of chee above ese Comes e Feduced Fate sent ate applies sonly te 


r. ‘Ghubs nei find complete 
Dept. D 


Eaten tres mie roe 


OMAUTADGUA. PRESS. ." autauqua, New York 











Marcu 31, 1906. 


Scientific American 


























Toquet 
STANDS FOR sant 


Ask any owner ofa 
“Toquet” Motor, Get 
bis opinion 


If you don’t know a 
“Toquet” owner we 
us, well gladly 
send names and ad 
dresses of a f 









‘ew 
Catalogue sent 
on receipt of 
three 2 cent 
stamps. 

THE TOQUET MOTOR CO. 
Metropolitan Building, 31 East 23d Street, New York 
G. Eovaro Saw, General Manager 


Marine [otor 











THE POSTAL TYPEWRITER co 


FA 














and illustrated catalog 


$40 up 
Send fer list No. 102 of 1 a 
Our 19> catalog on engines, 


a and should be in the hands of e 
= motorcycle dealer, rider, and 
= FAN? pective purchaser. 
SEND FOR IT. 


The best Agency Proposition tn America. Write for particulars 





MOTORCYCLES 


ines. 
cast 


ing», frames, and accessories ts ready 


very 
pros- 


HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo, 








THE GREATEST GLOVES ON EARTH 


Hands. 
such are the effects produced by wearing 
dicated Gloves. 

The Iron Clad Glove, the glove of 
and Water Proof, but also protected by a 


Retail price 40 cents per pair. 


Medicated and Iron Clad Gloves 


No more Sore Hands. No more Cracked 
No More Chapped Hands, but hands 
that are beautifully white, soft ana smooth 


Me 


Ketail price 30 cents per pair. 


the 


Working Masses. 1. is not only Medicated 


tale surface which gives « great durability 


The best sellers on the market. Agents 


make from $20 to $30 per day Write for par- 
ticulars. if you want to make money We 
want a good agent in every mill and factory, You can make 


more money at noon-tume selling our gloves than you can during 
the day at your usual work. 


THE COMMON SENSE MFG. CO. 


Dept. 153, St. Louis, Mo. 














WHITEWASH YOUR BUILDINGS 
At Lowest Cost 


wih a & Universal 
ras ing Machine. ‘One man 


s i 
c > "anis whitewash, 


feet of surface in ten 


brush. It is also adapted for 
ny disinfectants, — 


system, 


coms only $21.00 and laste a lifetime. 
Write for detailed desert ption. 


DAYTON SUPPLY CO., Dayton, Ohie, 


caichmine, or 
cold water int to 10,000 square 
~ 4 hours, and do 
better work than with a whitewash 


as it develops a ne 
pounds, and 


lifts the liquid han eighty f oo nos hele The Pro- 
¢ liquid more than ity feet cake ‘haa . 
4 ys for iteelf the 

















60 YEARS* 
EXPERIENCE 


Special notice, without 


Scientific 


bmely illustrated week 


four Be iiecentibg {oarna, 
36 1 Broadway, 
& Co,2 F 8t.. W: an Ta 









Fertilizers, Independent Packers Fertilizer 
PoceeeSrreseerecctseperdesssdenere 0,484 
Files and rasps, Carver File Co............ 50,638 
Flavoring extracts, Joseph Burrnett Co. 50,469 
Flour, wheat, Pittaburg Milling Co......... . 50,476 


Flour, wheat, Burrus Mill & Hlevator Co... 
Deeee, Weent,. Gees GC. sarvceccsescdoseccs 
Food, stock, We Savage. - 
Germicides Rhuma-Sulpbur 
Glass, cut and engraved, T. G. 

Wh den bandages s dee e.ceut soecpsduces 
Grease cups, Lunkenheimer Co. 
Hair restorers, B. T. Goldman.......... 
Harvesters ad extra and repair parts and 

pieces therefor, International Harvester 





»- 50,550 
Ccowevocosce 5,453 


. 0,578 


ee EO Torr .. 0,467 
Harvesters and repair parts and pieces there 

for, International Harvester Co of 

BRRBTICR se siicccocerse Codevocccevesseve 50,468 
Hats, Gene Bros. & Co. ........ . 50,508 
Ice cream and ices, powder for use in mak- 

i, OR Se 50. 569 
Insoles, Electric Appliance Co............. 50,506 
Instep supporter or arch prop, George a. 

COBO BEE COs. osc civiccaveccccessieses 50,564 
Lam and generators, acetylene, A. H. 

Dean de beeses Sesicedcendccnesenese 50,572 
Liniment, Dr. Peter Fahrney & Sons Co.... 50,526 
Linings, dresk, M. W. Burd................ 50,537 
Lotion used in the treatment of hernia, J. 

nn RS ee rere reer 50.541 
Lozenges, New England Confectionery Co... 50.475 
Lubricating grease, Beerwald & Levin...... 50,456 
Measuring the capacity of the lungs, instru- 

ment for, C, H. Bird............-ce0ee 60,457 
Medical compound, M. M. Foy..........- 50,543 


M. M. Foy 
Medicinal and toilet oil for ‘bicin diseases, 
Illinois Laboratories .............0.0e5- 
Medicinal ———- for the cure ot rheum- 
Gs Te. BMROP cocvceccoccscccenspecss 
Medicinal soap, Rake! & Barclay. 
Medicine for certain named diseases, Paul 
Bros. Medicine Co. 
Medicines, certain n 


H. 0. Hurley. 


Microbe killer, 
Molasses, N 
Mucilage, paste, and adhesive cements, Car- 


50,520 


532 
-50,534, 50,535 
. 50,576 


med, . 50,548 
Metals, antifriction, Merchant # Evans Co. 50,472 
Radam 


N. W. ‘Taussig Dee sasesesoodences 50,445 


oe SP errr re 60,451 
Nails, horse, Capewell Horse _— OSavecees 50,450 
Nerve elixir, EB. Dort....c.ccecscsesccesecees 50,102 


Oll, castor, National ea cna Ea 50,553 
Oil4 and grease, lubricating, F.. 8. mower. 50, 466 
Paints, Toch Brothers .......seb..eeseeee 50,490 
Paper, writing, L. A. Lehmater Raids a gretneins 50,550 


Periodical, magazine, Advance Publishing Co. 


50,568 / 


Pharmaceutical preparation, weir Bros. 
peecesesdceveescesceknar ses R 60,517, 50,518 
Pins, “earrings, and studs, Donley "’ iis. 4 6'8- 5) 501 


Pistols, Colt’s Patent Fire Arms Mfg. Co.. 

Preparations for diseases of the stomach and 
bowels, Dr. Peter Fahrney & Sons Co. 

Remedies for pulmonary diseases, Fischer 


50,460 
50,527 


Chemical Importing Co. .........0..05. 50.542 
Remedy, headache, Lewis Pharmacal Co.... 50,575 
Respirators, H. OVOP cccccccsccce Skene 461 
Beare, W. TreveP.cccccccccccccccssesccces 50,579 
Scissors, C. F. Macey neacocesperctccres 50,458 
Seeds, —* flower, and field, Livingston 

MOE OR. cc cdatscecs ssevecccscsobeses's 50.530 
Sheetings aaa driltings, Grendel Mills....... 50,511 


Sheetings and drills, cotton, K. Iwahara 


50,549, 50,574 


Shirts for men and women, outing, Guiter- 


man ry oe vesccctesocs Gene 
Shoes, tennis, Hood Rubber © 50,547 
Soap, Summit Cit 50,487 








Soap, Dunwoody Bros. Soap Co 50,503 
Soap, Summit City Soap Works.. 50,566 
Soap, borax, Pacific Coast Borax Co. 50,555 
Soap, toilet, D. R. Bradley & Son......... 50,536 
Soda’ water’ seg M ~ a jarink made from 
auch syrup, fley OOsccccosceces 50,489 
Spices, A. Schilling & oe be steedoonseneeeee 50,448 
Spices, ground, Citizens’ Wholesale Supply 
GR, es ecccarovecssccstscceccccasevcecsece 50,452 
Stockings, Columbia Hosiery Co. 50,570 
Stove polish, epeneniee X-Ray Stove ” Polish 
CO. eccvcesccccccccccrsccsosccssosess 50,495 
Tea and coffee” pots and coffee urns, Silver & : 
sgedtrethinadtpases¥ebghersséigosoncs 50,525 
— beverages “and extracts for making the 
me, Wharton Chemical Co.........+-. 50,492 
Undershirts and drawers for men and 
women, Heilmann, Loth & Gutman...... 50.513 
Washing powder, Summit City Soap Works. 50,488 
Watches, watch cases, and watch move- 
Gruen >. BOMB... esse eee +. 50,545 






Whisky, Hoffheimer Bros. 
Whisky, Dallemand & Co 


Whisky, Straus Bros. Co. 
Whisky, rye, Gilliams, Jon 


LABELS 


“Big Two, or The Great Western Cholera 
and Cramp Cure,’ for medicine, T. H. 
Ee DORE cc cccccsacccccsccsuccuscesseds 

“Cupidine,”’ for a lotion, C. R. Wilson.... 

a. Croup Salve,"" for salve, 





















12,717 


12,713 


GOPEMIOR «cove vcccsccccccssncsces 12,716 
“Lady ‘Alice, " for perfumery, Jennings Mfg. 
ta.  cascousssocesdneasbscees<oecshbasen 12,715 
“Red Seal,’’ for beer, St. Louis Brewing 
AOWRCIBUIOD occicccscccccocccccseccs 12,719 
“Red Star,”’ for Sanaenge cream, Red Star 
Massage Cream C0. ...6.-ee sees ceeeses 12,714 
“Robt. Hamilton ond” ‘Tom Gin for gin. 
D. Holaman & Co. .... eee ceeccsnneee 12,720 
“The Compactum Handkerchief, " for hand- 
kerehiefs, Acheson Harden Co. ....... 12,72 
“The Hibernia,” for handkerchiefs, Acheson 
WROD GR, Fecinrodicesccesestivasvers 2,722 
“The New Chemical Felt,’ for felt for 
polishing gold and silver, M. C. Pritch- 
GUE... 00 gs cove cusbeds chrabeekeseaee ss spss 12,726 
“The New Linene Handkerchiefs,"' for hand- 
kerchiefs, Acheson Harden Co.... .- 12,724 
‘The Old Time Irish Linen , Hdkfs.,"" for 
handkerchiefs, Acheson Harden Co... 12.723 
“Yan Emden Ground Chocolate.’’ for choco- 
late, Van Emden Cocoa Co............ 12,72) 
“*Wavenlock,"’ for hair tonic, F. H. MeGuire 13°712 4 
**Words are Flowers Fruits are Facts Texas 
Post Oak,’’ for medicine, J. Mack Mahon 12,718 
4 PRINT‘. 
“Adlers Young Men’s Summer Styles,"’ for 
men's summer apparel, David Adler & 
Sons Clothing CO. .........eeceeeee .-. 1,500 
“Belding’s Yardwide ge We Satin,” for 
satins, Belding Bros. & Co............- 598 
“chest Kokomo,” for Gale tire Kokomo 
ubber Co. -s *s este Nie ; ~ geavnes bass 1,603 
“Deane for Ca x,’" for play ng cards, 
Willis W. Russell Card Co............. 1,602 
“Imperial Hat Ads 1906,"’ for “hata, Samuel 
un@hetm Cd. cscccccevceses 1,507 
“(Next Morning.) Bromo-Seltzer,"’ for bro- 
mo seltzer, Emerson Drug Co............ 1,601 
“Oldsmobile Model B—Straight Dash,” for 
an automobile, Shaw-Torrey Co.......... 1,604 
“Oldsmobile Model L,"’ for aa automobile, 
Shaw-Torrey CO. oe ceecccccccesenscseeee 605 
“gene Model 8," for automobiles, Shaw- 
SeOee Ey  seteavsdse cearodeedas Oo skies se 06 
“Uncle Jonn, for confectionery, D. Auer- 
BS ceccvccccsorccdescecedecces 1,@00 
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number of the patent desired and the da 
given. Address Munn & Co., 361 Broadway, 
York. 


the specification and drawing 
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Canadian paten 
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Successfully and economically used on gluten, paste, cereals, sizin and all 
materials which can be reduced to a pulp before evaporation. Vill also 
dry factory refuse, such as distillery slop, beet pulp, brewers’ grains, etc. 
Samples of any material will be evaporated free of charge. Circulars and 
information on request. 


MERRELL-SOULE COMPANY, Syracuse, N. Y. 















INDUSTRIAL OPPORTUNITIES 


on the 
LEHIGH VALLEY RAILROAD 


Desirable sites for manufacturing purposes can 
be obtained on reasonable terms. 

If you want to establish a new industry or re- 
locate one already established, information to 
your advantage may be obtained from 


P. H. BURNETT, Industrial Agent, 
145 Liberty St., N. Y. 














dvertisers who have handled mining mach 


Manufacturers eee ae 


goun' Ts WANTED Ser aryacte 
Skene 
hoe and perwon. Ram 


neidered, 
rioulars te Q, 
ERHAPS your factory Londen, 5, 
would find better op- 
erating conditions and 
a market not so sharply 








competitive in the Santa Fe some ato ith as alates co, 1 Mo, 
Southwest. 
If you are desirous of in- Foreion PATENTS FOR SAL 


| ABRAHAM END GATE FASTENER 


(Bae Sete ee tee oe 


oN 


HAM, Prtenter, Corby Bidg., St. Joseph, Ho. 


vestigating this field we will 
be glad to assist you, and 
correspondence is invited. 





WESLEY MERRITT 
Industrial Commissioner 


A PAINTING AND WHITEWASHING MACHINE 
Santa Fe System 


Railway Rochon Chicago Does the Wor k of 20 Men 








Signs. Boxes. Souvenirs & Novelties 4. A. DEL SOLAR, 108 Fulton St.. New York, N. ¥. 








graphed metal aig sians, boxes, Jara. ak CS — 
hy ye ste Tie hee ee, a. Y. U. M. Willis, Ber. 3 y - 4 





STEEL Tee Ee LT 


LET US BE 
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we vest Modei or Experimenta! 


ve gro 
Wilk WE DO—HOW WE DO IT 
KMOKERBECHE, HACHIRE, POEM ton, 


= ene 











ifr oN Conk 


Ke 
coesstul ex perimental 
done ¥: skilled  fisors good facilities; pes 
value your 


4d. R,  EXGELMAN MFG. CO 
7 Hudson St. near Penn. Depot, 


(AF corres 


MODELS sfrestim & exrenweshy ALY weak. 
V. GAILLARD, 26 Frankiort Street, New York. 
RUBBER. (‘ficctting work” 


Perarcireasome te 228-229 South Street. New York 


Models + Bxper. Work rs. Di 


Dies, PN Novelties 
San Francisco 


MACHINERY 








Jersey City 
































We have just issued a new 
48-page catalogue of re- 
cently published Scientific 









MODELS [3 (seas 
MODEL AND 


and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of Sctenriric AMERICAN 
361 Broadway, New York 





Klectrical and Mechanical Instruments. 
EDWARD KLEINSCHMIDT, 82 W. Sadie, % ew York 


EMENT, BOOKS, fasta 


be Caton thet teddies Geemese ped Lang 














EWENT AND ENGINEERING NEWS, Chicago, tl. 














with brushes, and does it better. Send for catalogue No. 10, which ix tree 
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ew York Betting and : 


Packing C0. 


LIMITED 


Manufacturers of High Grade 


Rubber Belting 


Diaphragms, Dredging Sleeves, 


Emery Wheels; Aijr Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 


Also manufacturers of moulded 
and rubber goods of 
every description. 


special 


Write for catalogue. 
91-93 Chambers St., New York 
SPECIAL NOTICE 


Having secured two more valuable U. & patents and other 
foreign patents on this wonderful pipe. we now respond to the 
urgent requests of our patrons by offering 










Improved “A-C” Pipe, Popular Grade ‘ 
$1.50 
Freech Briar 
improved “A-C” Pipe, Special High Grade 
$3.00 
First Quality Freach lrter aed Silver 4 
4. Ventilation 
Each pipe te complete with * 5. Sa Ven 


one extra poison condense: and 
of the same high scientiiic 
efficiency 


All the advantages of the fa 
mous Turkish and Egyptian 
water pipes embodied in com 
paratively the 
lightest and most 
areceful pipe in 
the world Smoke 
delivered at 85 de 
grees Pab through 
simple surface 
condensers one 
sixteenth inch 





improve your 
health. Get the 
fue delicious fla- 
vor. Save exor- 
“Pleat erga! bitte, 
We chminate 
THE SEVERAL 


“A-O” Anti-Cancer Poisons conati- 


thick. $1,000 tating tobacco 
ruarnatee aqalast burnt toaguc smoke. The minimum 
. | quantity of nicotine remain- 
From your dealet ot direct. ing ts solace to the mao and 
postpaid benefit to the brain. 
THE “A-C” PIPE CO. 


807 Times Building New York 
Order carly in view of demand Send at once for new circular 


Homers. Pum 
Combi ned 











a varieties lowest * Best fauiroad 

Beales ate, i ‘ = 
M ‘00! . save 

Caca@o Sas Se 

















THE MIETZ & WEISS 
| tee, OIL ENGINES 


Stationary 1% to 80 H. P. 
Marine 3% to 100 HP 

Use KEROSENE and FUEL 
OILs. Direct’ connected Cen- 
erators. Pumps. Air Compressors, 
Holets, etc. Thousands tn use in 
all parts of the world. 

AUGUST MIETZ 

198-188 Mots St. New York, U.S.A. 
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se see \ That intimate intermix- 
oaaas 4 ing so necessary to good paint 
“S ‘ 
tit i cannot be produced by paddling, even 
’ though the right ingredients be used and in 
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teed “ the right proportions. That is why lead and oil 
: #4, hand-mixed paints do not go as far nor wear as long as 
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a The materials used in Sun-Proof Paint—zinc, lead and silica, strictly pure linseed -4 
oil and the best turpentine driers—make good paint when properly propor- ~ 
ee* tioned and ground and ground and mixed and mixed in specially con-* + DH 
s"e8 A structed milis. Patton's Sun-Proof Paints are sold by reliable dealers, %. 
e ay whose business existence depends upon the continued patronage of = e 
~~) *% satisfied customers. For paint information and a pretty ~ 
ee ¢ souvenir, free, address + ose 
4 
PATTON PAINT COMPANY a. 
227 Lance STRxeT . Ptr 
MILWAUKEE, Wis. . teers 
eo. oge 
'e see 
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STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For’ steam, air, hot or -cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [iFG. CO. 
16 Warren St., New York 








in tia, iron, shingle or prepared felt roofings and will a add 
many years to their life. ft also makes a perfect p 





Olds Gas Engines and Pintsch 
Suction Gas Producers are built in 


the same plant—engines 2 to 1,600 h. p. 
—producers 4 to 2,000 h. p. 

We know each complete plant (pro- 
ducer and engine) will run righ? before 
it leaves the factory, perfectly adapted 
use — operating 
costs are 1-3 to 1-5 of steam, 1-2 of 
gasoline—adapted to all kinds of work. 

Send for detailed information applied 
to your requirements. 

OLDS GAS POWER CO. 
947 Chestnut St., Lansing, Mich. 


Formerly Olds Gasoline Engine Works 


to the coals you will 





















THE IMPROVED 


ston 


The 


if 


eae Silk 50c., Cotton 25c, 


Mailed on receipt of price. 
gesae GEO. FROST CO., Mekers 
WARRANTED Boston, Mess., U.S.A. 


ALWAYS EASY 


WORN ALL OVER 
REFUSE ALL 
SUBSTITUTES 
OFFERED You 


on every 


sh 





THE WGRLD 












he Name is 











CUSHION 
BUTTON 


CLASP 


Lies Flat to the Leg— 
Hever Slips, Tears nor 
Unfestens 

















Electro- Plating 
Apparatas ai Bateral, 


Hanson ave VanWinkle 


oie. hah 4 
“we 2S Cana) Se 





















Our New Combination Set 
















i Shiver Holders the same bets 
a boon to : 
as oF BY 


LEADING DRUG, CUTLERY and HARDWARE DEALERS 


Ask to see them, and for our booklet, or write for our 
Special Tria! Offer 


GILLETTE SALES COMPANY 











ly, rel 
Write for more information to 


The Reon 5 Electrical Mfg. Ce. 
Clair &., Dayten, 0. 












from rust on smoke stacks, engines, machinery, tank cars, 
meel bridges of in fact anything made of tron, steel of tin. 
EVERTITE ts made mn three colors We want to send you 
sample for examination; also our booklet. 

ASBES be MFe. & ROOFING QoMPANY 
16 Carr Street, St. Louis, 
















RECORDING SINSTRUMENTS. 


Wattmeters, 
‘1 hermometers, ey ae po 
Day and Night. 
Every instrument 
sent on 1, days’ trial. Send for 
log T and Specimen Chart. 


The Bristol Company, Waterbary. Conn, 
GOLD MEDAL, ST. LOUIS EXPOSITION, 








| Pes haps You Want To Know 


ge ing shone. rd 


T 
Gr osret toi poe.  Sopseeess 
to know wry, tool 


‘MONTGOMERY & CO. 
105 Pultou St., N. Y. City 








A. S. ALOE CO, 507 Olive 


Write for Catalog. 





Civil Engineering and Surveyors’ Instruments. 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


We are the largest house in the world. us on BLUE PRINT PAPE 
Tras. or SURVEYING and ENGINEERING INSTRU MEN’ 


Sent Free.” 


SEACiNG CLOTH, DRAWING 








KING FOLDING ANVAS 
Puncture- 


Are lighter and more durable than wood. 


cannot ti Mae gi A revesien in tay. ot checked as 
where b m= pores 
1m use, aU Jp inte . 


wr checked as uaa, Nap hn 


KING vounine BOAT CO, nchage. Street, KALAMAZOO, ich. 






Street, - - - St. Louis, Mo. 
Correspondence Solicited. 

BOATS 

/Boe-cinbanter 


be carried any: 








vo 





Bs 





Times Building New York City 
>» 
at popular A mena free from pig © = 
‘entury - 

ie W, oan se N Chicago, 
182 Jefferson Ave. De Yor, ar edies aa? 
509 T t St. 391 First Ave., 8. destile, Wi 
And Al! Other Principal Chtes in Steam or Saul 
Boilers, w:ite us, 6 SATIRFACT GU ; 

R Boat Mig. Co, Box 85, Muskegon, } . 
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